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GOSPLAN OFFICIAL DISCUSSES IMPROVEMENT OF ECONOMIC MANAGEMENT 
Moscow SOTSIALISTICHESKIY TRUD in Russian No 6, Jun 79 pp 29-36 
.Article by N. Drogichinskiy, division chief of USSR Gosplan] 


[Text] In recent years our party has been paying enormous attention to man- 
agement of the economy. In his address containing the report of the CC CPSU 
to the 25th party congress Comrade L. I. Brezhnev pointed out that now when 
the correct policy has been worked out and the correct line determined, or- 
ganization--that is, further improvement of management of the economy in the 
broadest sense of the word--is becoming the decisive area. A unified system 
of measures covering the principal aspects of economic management have to be 
worked out and implemented, as L. I. Brezhnev noted, in order to cope with 
the task of faster reorganization of the economic mechanism. Reorganization 
of the management structure of our economy occupies an important place in 
that system. 


In the decree of the CC CPSU and USSR Council of Ministers entitled "On Cer- 
tain Measures To Further Improve Management of Industry," which was adopted 
in early 1973, ministries, departments and councils of ministers of union 
republics were ordered to work out master schemes for management of sectors 
and industries, making provision in them for the transition to optimum two- 
tier and three-tier systems of management on the basis of s:ecialization and 
concentration of principal and auxiliary production and creation of large 
production associations. In that connection the goal was set of reducing 
the number of tiers of management to a minimum and to bring management 
closer to production itself. 


The first stage of this large and complicated job has now been completed. 
The drafting of the master schemes for industrywide systems in the indus- 
trial sector, outlined by the decree of the CC CPSU and USSR Council of Min- 
isters, has been completed for all practical purposes, and they have been 
approved for 34 industrial ministries, which made it possible to consider- 
ably reduce the number of management units and entities being managed. 
Thanks to implementation of the master scheme, as of 1 January of this year 
more than 3,800 production and scientific-industrial associations were func- 
tioning in the industrial sector; they encompass about 17,000 plants, facto- 
ries, mines and other organizations, 600 scientific-research and project 
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planning and design organizations; and approximately 700 bodies of management 
in the middle tier were eliminated. The size of the managerial apparatus 
was reduced by almost 110,000 persons. 


The figures below indicate how much the role of production associations has 
been enhanced in the country's economy. Whereas at the beginning of the 
Ninth Five-Year Plan they had a share of 6.7 percent in the volume of indus- 
trial output, last year this figure exceeded 46 percent. Certain ministries 
have achieved a still higher concentration of production: the Ministry of 
Coal Industry provides 93.5 percent of the total volume of its sales thanks 
to the efforts of production associations, the Ministry of Timber and Wood 
Processing Industry 75 percent, the Ministry of Pulp and Paper Industry 70 
percent, and the Ministry of Automotive Industry 63 percent. Production as- 
sociations are producing 98 percent of the coal, 94 percent of the motor ve- 
hicles, more than four-fifths of grain-harvesting combines, more than two- 
thirds of the looms, and a sizable portion of chemical fibers, electrical 
equipment, furniture, footwear, sewn garments and knitwear. 


Indicators of production and economic performance in the associations are 
better than for the industrial sector as a whole. For instance, in the 
years of the Ninth Five-Year Plan the volume of production rose 47.6 percent 
in the associations, which is 4.4 points better than the average for the in- 
dustrial sector. Labor productivity rose 38.2 percent against a growth of 
33.6 percent in the industrial sector as a whole. The production associa- 
tions of the Ministry of Instrumentmaking, Automation Equipment and Control 
Systems increased the volume of their production almost 2.8-fold, while the 
average for the industry was 82.7 percent. A similar situation is taking 
shape in a number of other sectors of our country's economy. The most im- 
portant task set by V. I. Lenin--authentic socialization of production--is 
being accomplished thereby. 


it is equally important that the ratio between large and small enterprises, 
i.e., the indicator of the concentration of production, has improved consid- 
erably as a result of the creation of production associations. Between 1960 
and 1975 the relative share of small enterprises with a work force of 200 or 
fewer decreased from 63.6 to 55 percent, and in terms of output the drop was 
from 15 to 9.5 percent. At the same time the relative share of enterprises 
with a work force exceeding 1,000 nearly doubled, and their output was more 
than 65 percent of the total in 1975. The relative share of enterprises 
with a work force exceeding 3,000 nearly tripled, and the relative share of 
their output exceeded 40 percent ox the total. 


[t is a very important fact that implementation of the master management 
scheme has stepped up efforts toward specialization and concentration of 
orincipal and auxiliary production, toward specialization of production as- 
sociations and their constituent enterprises, and toward concentration of 
preparatory, repair, tool, warehouse, construction and other production op- 
erations. The organization of work, of production and of management is im- 
proving, and computer centers for production management and process control 
are being set up. 

















In the final analysis this was the purpose of organizing the associations. 
Conditions are brought about in them for planned retooling of production on 
the basis of the most recent technology, for improvement of the organization 
of work, of production and of management, and for the drafting of scientifi- 
cally sound and effective long-range, 5-year and current plans. The maximum 
economic and social benefit is thereby ensured. It is sufficient to say 
that in the 10th Five-Year Plan a saving in excess of 17 billion rubles is 
to be achieved thanks to performance of this program for improvement of eco- 
nomic management. 


In addition to the favorable results, there have also been essential short- 
comings that have been detracting from the possible benefit of adopting the 
measures outlined by the decre of the CC CPSU and USSR Council of Minis- 
ters. For instance, commencement of the most important organizational meas- 
ure of drafting the master schemes in all industries was to have been pre- 
ceded by a thorough study of the plants and factori~s to be incorporated 
into the production associations. On that basis ministries were to prepare 
predraft opinions, but they did not all do this, nor was it done for all as- 
sociations, and as a consequence particular enterprises were incorporated 
without sufficient justification. On the other hand, for the same reason 
certain industrial enterprises were not incorporated into associations at 
the proper time and later the makeup of the associations created had to be 
revised. There have been such cases in practically ail industries. 


More than that. The decree of the CC CPSU and USSR Council of Ministers 
provided that the associations should incorporate plants, factories and or- 
ganizations regardless of their geographic location and departmental subor- 
dination. These aspects were not sufficiently worked on by the ministries, 
and the study of them was particularly poor in the USSR Ministry of Light 
Industry, the USSR Ministry of Food Industry, the USSR Ministry of Timber 
and Wood Processing Industry and the USSR Ministry of Construction Materials 
Industry. Nor was there the proper coordination with councils of ministers 
of union republics. As a result very many enterprises of similar character 
were left in one and the same area under the jurisdiction of both union- 
republic and also republic ministries. 


Another circumstance that had an adverse effect is that the main administra- 
tions of ministries endeavored to preserve the previous subordination of en- 
terprises. The result was that in a number of cases the associations incor- 
porated plants and factories which had no mutual technological relations, 
and consequently some of the newly formed complexes proved to be artificial 
and unviable. 


When we adopted the course of setting up the production associations, we na- 
turally expected a substantial reduction in the number of plants and facto- 
ries, especially very small ones. Yet even though this work has been going 
on for a number of years now, quite a few very small enterprises have still 
p_rsisted in the industrial sector: as of 1 January of last year the number 
of plants and factories with no more than 200 workers represented 55 percent 




















of the total, and their share in the volume of production was only 9.5 per- 
cent. The highest number of very small enterprises is in local industry, 
the food industry, the meat and dairy industry, light industry, timbering 
and the fish industry, and the building materials industry. Moreover, while 
a large number of very small enterprises have been preserved in these indus- 
tries, small associations with fewer than 500 workers have been created in 
them. In this situation these structural subdivisions can hardly be seri- 
ously regarded as production associations, as unified production-and-economic 
complexes based on the principles of industrial specialization and coopera- 
tion, nor can it be assumed that they will be able to take full advantage of 
the possibilities afforded by technical progress. 


In a number of industries the growth rates of the volume of production and 
of labor productivity is lower in the production associations than for the 
industry as a whole, examples being the machinebuilding and chemical indus- 
tries, which also indicates oversights committed when they were formed. 


There is still another shortcoming that should be discussed. Many produc- 
tion units have retained juridical independence (approximately 45 percent), 
which is not a necessity, and in our view is a consequence of a psychologi- 
cal barrier that has still not been overcome. The point is that in some in- 
lustries the associations have not allocated incentive funds and production 
development funds even to the large production units within them, nor have 
they taken pains to quickly correct the shortcomings of the organizational 
period. The directors of certain associations have not even established de- 
pendable relations with affil‘ated plants, which is adversely affecting the 
responsiveness of management. 


These shortcomings are gradually being corrected, but only slowly, and this 
stands in the way of full utilization of all the advantages of the new form 
of management. On the whole we should note that the approval and implemen- 
tation of the master scheme can be regarded as completion of a definite im- 
portant stage in improvement of management of industrywide systems--the or- 
ganizational stage. Indeed, there are still various things that have not 
been completed, there is much to be done. But the organizational foundation 
does exist, and there is also the experience of the associations ZIL [Moscow 
Motor Vehicle Plant imeni I. A. Likhachev], Svetlana, Bol'shevichka, the Len- 
ingrad Optical Power Tool Association, three times awarded the Order of Lenin, 





and others, which one can look upon as a model of fundamental restructuring of 


production on the basis of industrial specialization and concentration. 


The second stage, that of drafting programs for development and retooling of 
industries on the basis of the new production associations, is now beginning. 
Implementation of the master schemes makes it possible for every ministry 
and department to set up a system of management that will guarantee faster 
retooling of production. Relying on the master management scheme that has 
been approved and using the materials of the long-range program for the in- 
dustry's future development, the ministry can determine which ways offer the 
most optimum solution of the question of meeting the needs of the economy 
for the products in question. 











How do we see this work in practical terms? It is obvious that the upcoming 
tasks of each of the subindustries and of every all-union industrial associ- 
ation (VPO) should first be formulated. On that basis the VPO outlines meas- 
ures toward specialization of production associations and plants, determin- 
ing the minimum list of products in relation to optimum volumes of output. 

On that basis assignments are set for the coming planning perioa *or each 
production-economic complex concerning the output of specific types of prod- 
ucts and attainment of certain technical-and-economic indicators along with 
maximum utilization of the fixed productive capital already created. Pro- 
jections of the development of the production associations, whose responsi- 
bility it is to meet the needs of the national economy for the specific 
products, are worked out on the basis of those assignments. These projec- 
tions should make provision for the most rational use of existing fixed pro- 
ductive capital thanks to retooling and the creation of a unified production- 
economic complex from the individual plants that have been incorporated into 
the production association. It may, of course, be necessary in this connec- 
tion to amend the solutions outlined in the master scheme, the makeup of the 
production associations, their number, and the number and makeup of all- 
union industrial associations. 


Thus in the new stage the errors committed in preparing the master schemes 

are to be corrected. But this is not the only important thing, nor the most 
important. The master schemes create the organizational foundation for re- 
tooling of the newly formed structural subdivisions and for shaping very large 
and up-to-date production-economic complexes furnished with progressive tech- 
nology in all sectors of the economy. This is the first important step to- 
ward fulfillment of the task set at the 24th CPSU Congress: altering the 

form of production by creating large production associations in all indus- 
tries. 





Practical experience shows that in the beginning many production associa- 
tions formed in accordance with the approved master scheme are production 
associations in name aione. No important qualitative changes have yet taken 
place in them, and the plants and factories making them up are in general 
continuing to operate in the old way. The point is that the principal ad- 
vantages can be obtained from their creation only after consistent implemen- 
tation of measures to specialize and concentrate principal and auxiliary 
production and to centralize functions and the relevant staff services. To 
that end projections of the development of the production associations 
should be drafted in all industries; moreover, a differentiated approach 
should be take: to each of them, and each should have its own specific pro- 
jection of development. 


As work continues, it should be firmly understood that the production asso- 
ciation is a new formation which has a fundamentally different importance 
that is not comparable with a mere aggregate of plants and factories. This 
is a new production-veconomic complex which incorporates not only plants, 
factories, mines or construction organizations and a computer center guaran- 
teeing that the management of production is on an up-to-date organizational 











and technical ievel. It is precisely the creation of this complex that is 
the principal goal of the projection of aevelopment, and one of the princi- 
pai tasks in drawing up this projection is t~™ seek out the most optimum 
variant for use of existing fixed capital thanks to its specialization, the 
concentration of production and, if necessary, by changing the configuration 
of individual plants and factories that have become part of the association. 
The projection should make provision for specialization and concentration 
not only of the principal production activity, but also of auxiliary produc- 
tion and for their retooling and reconstruction on the basis of the new 
functions cf each of them within the association. There is also a need to 
project the introduction of up-to-date production technology, the moderniza- 
tion and replacement of equipment, full mechanization and automation, the 
most complete and efficient use of raw materials, supplies and cquipment, 
the centralization of technical services, transportation and communications, 
of planning, accounting and reporting, of capital construction and capital 
repair, and so on. All of this should ensure a substantial rise in the la- 
bor productivity of the workers. 


Experience in setting up associations shows the absolute need for the func- 
tions of the main enterprise and affiliates to be clearly delineated in the 
preparation of the projection of their development. The main enterprise 
performs centralized functions for purposes of normal distribution of work 
among the production units and the association as a whole and outside orga- 
nizations. The production units perform similar functions for themselves 
internally and are connected to the main plant (factory) by a unified sys- 
tem (transportation, supply and tools). Moreover, the affiliates retain 
certain functions of management and accordingly the subdivisions that per- 
form them. 


For machinebuilding, for example, the association Moscow Motor Vehicle Plant 
imeni Likhachev is the typical (and obviously the most optimum) type of pro- 
duction association in the context of mass production. Aside from the main 
plants, it consists of 15 affiliates--specialized enterprises producing and 
delivering to the main plant castings, forgings, stampings, assemblies and 
units, and certain plants which produce and deliver a finished product ac- 
cording to the plan of the association. The scale of the production associ- 
ation is optimal if the plants and factories making it up work mainly to 
produce the end product and are thus organically connected to the main plant. 


In the coal industry production associations are being created within the 
framework of the former coal combine. They include mines, beneficiation 
mills, repair plants, project planning and minebuilding organizations re- 
sponsible for operational construction, all types of transportation, and 
warehouse management--totaling some 60-75 independent entities to be managed. 
This is a very large production-economic complex, one that requires a work- 
able organization and an astute combination of centralization with the ini- 
tiative of production units. 








It is very important that principal attention in improving the organization 
of management in the industry be paid not so much to the principal produc- 
tion operation--coal mining, where in general the existing organizational 
forms are in line with the tasks of the present, as to auxiliary produc- 
tion--the servicing of production, trausportation, and so on. As for the 
mines themselves, the practice here is to set up one consolidated mine on 
the basis of several small ones. 


This approach is not accidental. The use of mechanized stoping complexes 
and other large-scale deep-mining equipment, the need to assemble and dis- 
assemble this equipment at the proper time, to organize the work of repair- 
ing it, of setting it up and of storing it necessitate the organization of 
specialized subdivisions. For example, in the association Karagandaugol' a 
specialized mine assembly administration was set up to ensure normal opera- 
tion of the mechanized complex. Introduction of up-to-date machinery conse- 
quently has made it possible to speed up the processes of assembiy, disas- 
sembly and repair of units, to improve the quality of these process, to 
shorten the time they require and to lengthen the time the complex: stay in 
operation. Centralization of these operations has ensured that tity se 
conducted in accordance with the established norms, has raised labor ¢ roduc- 
tivity, and has yielded a high economic benefit. The association's experi- 
ment should be utilized in prepsring the standard projection for development 
of production associations in the coal industry. 


In the association Vorkutaugol' the functions of reconstruction and develop- 
ment, which previously were the responsibility of two construction adminis- 
trations, have been centralized, as have the appropriutions (limity) for 
project survey work. This measure has made it possible to reduce the scat- 
tering of funds over numerous projects and to put production capacities into 
operation more rapidly. The centralization of repair and servicing of sta- 
tionary installations in a specialized subdivision has improved the quality 
of repair and has made it possible to get repairs done within the aliowed 
period of time. 


In the association Voroshilovgradugol' the entire activity of material and 
technical supply has been centralized, as has motor transport, and certain 
staff services have been centralized. This has reduced the number of work- 
ers, the number of trucks needed has decreased by 130, and the production 
cost of coal has dropped. 


Bookkeeping and financial supervision, payroll work, quality control, legal 
services, personnel training, medium-term and long-range planning, and anal- 
ysis of production-economic activity have been fully centralized in all pro- 
duction associations. In our view the USSR Ministry of Coal Industry is 
also on the right road in adhering consistently to the principles of produc- 
tion specialization and concentration in setting up associations. This will 
help it to complete preparation of the standard projection of development of 
production associations in a very short time and then to use it as the basis 
for preparing specific projections for each of them. 

















In ferrous and nonferrous metallurgy the associations are being set up in 
exemplary fashion according to the same principle. It seems to us that it 
would be advisable to use the experience of the USSR Ministry of Coal indus- 
try in other industries as well. 


The projection of the association's development must unfailingly take into 
account the need to establish long-term direct relations with suppliers and 
consumers and the conclusion of long-term business contracts for delivery 
of products on the basis of reference figures and direct relations organized 
in a planned way. Performance of those contracts should be taken into ac- 
count in evaluating the association's activity. 


The projection should be worked out on the basis of the program for develop- 
ment and retooling of the subindustry and industry and also a thorough study 
of the national economy's need for specific products and of trends in the 
change of the product's technical parameters and the prospects for its sale 
on domestic and foreign markets. The specialization of production associa- 
tions within the limits of the subindustry is thereby ensured. 


Taking into account the orientation toward end results, a completely accu- 
rate determination should be made of the quantities of products the associ- 
ation will produce and the conditions under which they will be delivered to 
consumers, the size of production capacities that are to be put into opera- 
tion when the projection is completed and at intermediate times, the period 
for attaining rated production capacities and technical-and-economic indica- 
tors, the size of contributions that will be made to the budget without in- 
jury to the normal activity of the association, including expansion of pro- 
duction as called for by the plan. indicators of the organizational, tech- 
nical and economic development of the association, of its efficiency, and so 
on, are also determined. 


If conditions allow, the projection of the production association's develop- 
ment should be worked out not just in one version, but in two or three, they 
should be examined, and the most effective one chosen not only from the eco- 
nomic standpoint, but also from the organizational, technical and social 
standpoints. 


Effectiveness in improving management is determined first of all as the re- 
sult of retooling and reconstruction, modernization and replacement of pres- 
ent equipment with more progressive equipment. It is manifested in a rise 
in the technical level of production and the product produced, in creation 
of stable and lasting conditions for planned introduction of the necessary 
changes in production engineering and technology, in replacement of existing 
equipment and application of new equipment, in the use of inventions and 
discoveries, and also in tneir practical application. It is equally impor- 
tant to determine in the projection the efficiency to be achieved by using 
new forms and methods in the organization of production, of work and of man- 
agement engendered as a result of adoption of new equipment and technology, 
rationalization of work processes, and combination of planned management 
with the work initiative of the masses. 


























Finally, the projection should reflect the social benefit to be obtained 
through planned implemenation of measures to protect the enviroument, to 
create healthful working conditions at every work station, to free people 
of heavy, monotonous and uninteresting work, to carry out preventive meas- 
ures in the field of public health, to improve the organization of food ser- 
vice, the adequacy of children's institutions, the supply of housing and all 
forms of services, and so on. In the final analysis all of this tends to 
raise the quantitative and qualitative indicators of the association's per- 
formance. These measures, of course, require certain expenditures, but pre- 
viously the expenditures for social measures incurred at the separate enter- 
prises were not ordinarily taken into account. 


It is obvious that in future one must calculate not only the efficiency of 
production and the saving on capital investments, but also outlays for so- 
cial needs to determine the economic efficiency of improvement of management 
and of carrying out the development projections of the production associa- 
tions. 


That is not all. In determining the economic efficiency of carrying out a 
set of measures involving retooling and reconstruction on the scale of pro- 
duction associations it should be taken into account that projections make 
provision for replenishment of technical gear and adoption of organizational 
and social measures which were not feasible at all under the conditions of 
the separate plants and factories. This means that outlays for the retool- 
ing and reconstruction of the production-economic complex proved to be rela- 
tively larger than the corresponding one-time outlays at the separate enter- 
prises, and this needs to be taken into account in project planning. In 
other words, in determining the economic efficiency anticipated as a result 
of creating the production associations one should thoroughly analyze the 
calculations and establish the level of costs charged to measures whose per- 
formance results from the higher requirements imposed on large production- 
economic cumplexes. 


Thus the projections of the development of the production associations, 
which utilize all the advantages of production specialization and concentra- 
tion, are needed above all to bring about their radical retooling and recon- 
struction. The approved projection is the basis for inclusion in the state 
plan of capital investments and contract work for specific associations. 
These projections should take the place of similar ones prepared for indi- 
vidual plants and factories before they became part of the production asso- 
ciations, since they no longer are in line with the new tasks. After all, 
in the subdivisions of the association changes ordinarily take place in the 
volume of operations, specialization is being carried out there, and ina 
number of cases their configuration may change altogether in connection with 
the transition to production o. a different product. 


The development projections are also needed for optimum and purposive uti’i- 
zation of resources intended for these purposes. Definite efforts are re- 
quired to perform this task. The projections should first of all be worked 

















out in all sectors of the economy so that the total volume of capital in- 
vestments to carry them out can be determined. It is also indispensable to 
know whether it is possible to carry out the projections within periods of 
time set forth in construction time standards, to include work to be douie 
in the given planning period in the 5-year and long-range pJans, and to en- 
sure retooling and reconstruction on the basis of the necessary up-to-date 
equipment as provided for in the projections. 


There is still another factor related to preparation of the projections of 
the development of the associations we should dwell on. They should con- 
Sistently embody the principle of centralized management of technical sub- 
divisions, production, transportation, supply, sales and product quality. 
All transactions with outside organizations are conducted by the associa- 
tion's central headquarters, and the enterprises making up the association 
should be granted vue rights that ensure their normal activity. 


The projection also defines the rated capacity and rated technical-and- 
economic indicators of the association, the organization of lasting direct 
relations involving delivery of the association's products to consumers and 
of material resources to the association, as well as a system for conclusion 
of long-term contracts. At the same time, the projection ought to provide 
for a system of planning, accounting, reporting and supervision that ensures 
a high level of competence in the drafting and fulfillment of the state plan 
or the specified list of products within the deadline stipulated in con- 
tracts, a wage system and a system for formation of economic incentive funds 
oriented toward the end results of operation. 


In the drafting of projections of the development of the production associa- 
tions maximum advantage should be taken of the experience of ZIL, LOMO, 
Svetlana, VAZ, Bol'shevichka and other large production associations as well 
as of project planning and scientific organizations acquired in recent de- 
cades. The point of departure here should be the fundamental proposition of 
the 25th party congress to the effect that the associations are a qualita- 
tively new phencmenon in management of industrial production. They are not 
a mechanical joining together of enterprises, but a unified production- 
economic complex in which science and production are organically merged and 
specialization and cooperation are extensively developed. 


COPYRIGHT: Izdatel'stvo "Transport," "Sotsialisticheskiy trud," 1979 
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ECONOMIC DEVELOPMENT EFFICIENCY INDIVATORS EXAMINED 


Moscow IZVESTIYA AKADEMII NAUK SSSR--SERIYA EKONOMICHESKAYA in Russian No 3, 
May-Jun 79 pp 15-25 


[Article by V. P. Loginov and M. N. Sidorov] 


[Text] The article examines the problems of improving 
the measurements and planned management of the efficiency 
of social production. A case is made for comprehensive 
study of efficiency from the standpoint of all the prin- 
cipal stages in the process of reproduction of the social 
product, fixed capital and labor resources. An analysis 
is made of factors in the changing efficiency of the 
RSFSR's economic development in the 1960-1977 period. 
Specific directions for raising the efficiency of social 
production in our country are defined. 


1. Efficiency Criteria and Indicators 


In all stages of the construction of socialism attention was always paid to 
raising the efficiency of social production both from the standpoint of sci- 
entific treatment of the problem and also from the standpoint of maximum 
soundness and internal consistency of national economic plans. At the same 
time the augmented scale of economic development and the more emphatic ori- 
entation toward the use of intensive factors in economic growth impose new 
and higher requirements on efficiency methodology and on the set of practi- 
cal steps to be taken in this field. 


It was emphasized at the December (1977) and November (1978) plenums of the 
CC CPSU that the general reasons for the difficulties that exist is that the 
course toward intensification of the economy, toward higher production effi- 
ciency, and toward improved quality of performance have not been pursued 
consistently enough by planning and economic authorities, nor by enterprises. 


Recently there has been a lively exchange of opinions in journals on the 


problems of determining the economic efficiency of social production. In 
most cases an effort was made to find a summary indicator which would give 
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maximum consideration to the costs of society and the results of its produc- 
tive activity in a particular period. A majority of the specialists share 
the opinion that the "net product of society," the newly created value, i.e., 
the national income, is the indicator that best expresses the result of so- 
ciety's productive activity. As a matter of fact efficiency, as a qualita- 
tive characteristic of social production, should express the relationship 
between the result achieved, i.e., that amount of output (in physical and 
value terms) which goes for consumption and accumulation so as to expand 
production, on the one hand, and those costs which society has incurred. As 
for the content of social costs, the denominator of the summary indicator, 
opinions are divided among economists. A majority feels that the denominator 
in this formula should include expenditures of all production resources, 
i.e., of live and embodied labor, converted to some single unit of measure- 
ment. 


In our view measuring the national income against the volume of resources 
used during the year shows only the efficiency of the latter's utilization-- 
"resource" efficiency, without taking into account how well the result of 
production suits the needs of society. 


However, in the final analysis the efficiency of operation of the entire 
system of social reproduction is expressed by the degree of satisfaction of 
society's needs or, more specifically, by the degree of attainment of those 
goals which society has set in a particular period. In the ideal case it 
would be desirable to have a criterion reflecting the degree of suitability 
of the volume and pattern of production to the level and pattern of needs. 
So long as we lack a formal criterion to perform that function, the best 
thing is to measure the efficiency of social production indirectly--by the 
per capita national income produced. In this case the dynamic behavior of 
efficiency will be indicated by this indicator's rate of change. In the 
economics literature it is used to measure the social productivity of labor. 
But it also has another meaning. Since the national income produced is the 
source from which society's socioeconomic needs are satisfied, the magnitude 
of this ratio indicates society's abilities to solve these problems. 


It is ordinarily thought that the national income per worker in material 
production reflects only the efficiency of utilization of live labor. In 
order to avoid this allegedly "one-sided" assessment, resources of embodied 
labor (fixed and working capital) are also included in the denominator of 
the formula of the summary criterion for determination of production effi- 
ciency. But the national income per worker rises in direct proportion to 
the productivity of every unit of live labor, which in turn depends on the 
qualitative composition of the fixed and working capital used. That is why 
this ratio characterizes to a considerable degree the efficiency of utiliza- 
tion of the resources of embodied labor as well. 


Attempts to devise a unified (summary) indicator of efficiency have yielded 
unsatisfactory results. First of all, all the factors affecting efficiency 
are not included in the formula: for example, outlays for worker education, 
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for environmental protection, and so on. Second, bringing together in one 
formula a large number of contradictory factors affecting efficiency tends 
to blur the economic meaning of the indicator obtained. Third, when re- 
sources are lumped together, it is not evident which of them are being sat- 
isfactorily utilized and which inadequately, which makes it difficult to 
discover potential for raising production efficiency. 


As a function of the specific way in which the indicator is devised, then, 

a particular factor in the change of efficiency will have a different "quan- 
titative load" in shaping the general criterion, and that predetermines its 
absolute level and dynamics; the influence of each particular factor remains 
unknown. 


Not infrequently the difference between "flows of resources" and "stocks or 
inventories" in the economy is not taken into account when summary indica- 
tors are devised. For example, the volume of wages paid during the year af- 
ter adjustment with a conversion coefficient, is added to the volume of 
fixed productive capital accumulated in the economy over many years. 


In our view it is most fruitful to study the rise of economic efficiency in 
the stages of the process of reproduction and to discover the principal fac- 
tors affecting the indicator's absolute level and dynamics. The results of 
one stage in the process of reproduction may be a factor affecting the re~ 
suits of another stage. For example, the accumulation fund, which is viewed 
as the source of the investment-capital process, figures in turn as a factor 
in the growth of the national income in the stage of production. 


On the whole we are talking about a comprehensive analysis of efficiency in 
all stages of the production process--from the utilization of natural re- 
sources to production of a product (intermediate and final) and its consump- 
tion, including the efficiency of scientific-technical progress, the manage- 
ment and organization of production, and the utilization and distribution of 
labor resources, fixed capital and capital investments. 


The specific degree of utilization of productive resources raises or lowers 
the productivity of social labor, but does not fully correspond to it. The- 
oretically one can contemplate a situation in which the utilization of fixed 
capital in time might be uneven when the level of automation of production 
is very high and a huge amount of fixed capital is concentrated in the hands 
of a single worker: specific types of equipment will be utilized toa 
greater degree than others. In this case we can hardly speak of low produc- 
tion efficiency. In the extensive type of expanded reproduction, when an 
ever greater quantity of productive resources is drawn into economic circu- 
lation, utilization of the latter cannot in general be uniform and equally 
efficient in all sectors and at all enterprises because of the technological 
peculiarities of production, its specialization, and the patterns of distri- 
bution (and redistribution) of resources. That is why we seem to observe 
two tendencies--a growing economy of live labor and a lag in the output ob- 
tained from material resources. The lower the ratio of the quantity of live 
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labor to the quantity of the means of production it sets in motion, the more 
difficult it is to achieve a faster rate of turnover and renewal of those 
means of production and, consequently, an improvement in their utilization. 


As we have said, the level of costs must always be taken into account in 
evaluating efficiency, since it expresses the relationship between costs and 
benefits. With respect to labor productivity resulting from investments in 
technical improvement of production, the costs incurred result in a certain 
level of the capital-worker ratio. If outlays to increase and technically 
improve capital stood in a one-to-one relationship to the rise of the pro- 
ductivity of live labor, the problem of combining resources in the denomina- 
tor of the efficiency formula would not exist. But this is not the case for 
the following reasons: 


i. given the varying composition of capital, its technical level and condi- 
tion will have a varying influence on the growth of labor productivity; 


ii. frequently the value assigned to capital does not correspond to its ac- 
tual technical level; 


iii. there are peculiarities in the formation of the composition and value 
of capital from region to region and from sector to sector. Moreover, given 
the scarcity of manpower, which is becoming increasingly acute, the satura- 
tion of production with capital is frequently accompanied by a deterioration 
in its utilization unless the number of jobs corresponds to the number of 
workers. A change in the limit of saturation of production with capital can 
ensue only as a result of scientific-technical progress, which brings about 
a change in the relationship between the outlays for the assets used and 
their performance characteristics. 


Attempts to link this dependence between capital and live labor to a unified 
summary indicator of economic efficiency have had the sole result that capi- 
tal has been taken into account only as expenditures of resources of a par- 
ticular type, without taking into account their impact on the productivity 
of live labor and consequently on the size of the newly created value. Yet 
it is precisely this that is decisive and that needs to be expressed in the 
summary indicator. Nor does a simple addition of the productivity of social 
labor to the imputed productivity of capital make it possible to discover 
the internal interrelatiouship between the capital-worker ratio and the pro- 
ductivity of live labor; thus the magnitude of the summary efficiency indi- 
ecator increases mainly by virtue of the rise of the productivity of live la- 
bor, whereas the resulting influence of the growing value of capital is neg- 
ligible or altogether negative. 


In the present stage of economic development the national income is increas- 
ing mainly by virtue of labor productivity, which depends in turn on the 
rise of the capital-worker ratio and the level of the output-capital ratio. 
The latter two factors register both extensive expansion of the productive 
plant and also scientific-technical progress, i.e., the process of intensive 
development. 
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If the output-capital ra io shows a tendency to decline, as is now occurring 
in the economy, then labor productivity, which depends in turn on the capi- 
tal-worker ratio, has to be increased substantially in order to maintain 
high economic growth rates. However, as shown above, there is an economic 
limit on the rise in the capital-worker ratio which, if passed, brings about 
a disproportion between the number of jobs and the number of workers. That 
disproportion causes in turn a further deterioration in the utilization of 
equipment and, as a consequence, a drop in the output-capital ratio. The 
result seems to be a vicious cycle in which the cause becomes the conse- 
quence and vice versa. 


That is why it is necessary to stabilize and raise the output-capital ratio 
by introducing more progressive equipment and technology, which sharply 
raises labor productivity and accordingly output--in larger proportion than 
the rise in the value of equipment. 


In the study of the efficiency of social production, then, the principal at- 
tention, as we have already said, should be paid not so much to construction 
of a summary indicator as to analysis of the relation between costs and ben- 
efits in each stage of the process of reproduction and at the level of the 
national economy as a whole. The first step in this direction should be an 
analysis of the factors involved in the changing relationship between costs 
and benefits and specifically in the changing relationship between the 
growtn rates of the productivity of live labor and the capital-worker ratio, 
between the growth rates of the national income produced and its "cost in- 
tensiveness," i.e., materials intensiveness, capital intensiveness and labor 
intensiveness. 


In our view this kind of analysis is more constructive, since it not only 
shows the degree of utilization of the particular types of productive re- 
sources (live labor, fixed capital, materials), which is important in and of 
itself, but it also makes it possible to outline measures to improve utili- 
zation of each of them. In a summary indicator one can see only the overall 
magnitude (coefficient) of efficiency, and there is no unraveling of the 
causes of its upward or downward movement. Its need lies in the study of 
the dynamics of efficiency, international comparisons, development of a 
planned national-economic norm, and so on. 


In any case, then, the problem lies not only in devising a new indicator, 
but also in paying greater attention to the indicators we already know. 
Their analysis is in need of qualitative improvement, and their role in jus- 
tifying the most effective strategies in the national-economic plan should 
be enhanced. The indicators we are referring to are the productivity of so- 
cial labor, the efficiency of utilization of capital, the output-—capital ra- 
tio, materials intensiveness, etc. 
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Dynamic Behavior of Indicators of Efficiency in the Economic Development of 
the RSFSR 


In 1977 TsENII [Central Economics Research Institute of RSFSR Gosplan] ana- 
lyzed the efficiency of development of the entire economy and of its most 
important sectors in the RSFSR in the 1960-1975 period in order to discover 
potential for raising that efficiency. The research was based on the fac- 
tor-by-factor analysis of the efficiency of utilization of particular types 
of resources (live labor, material resources and capital investments alone, 
fixed capital, and so on) mentioned above, along with analysis of the influ- 
ence of structural shifts and changes in regional proportions. The calcula- 
tions showed that the economic development of the RSFSR was characterized in 
that period by a stable growth (2.2-fold) of the per capita national income. 
The productivity of social labor, calculated as the ratio of the national 
income produced to the work force in material production, increased 2.35- 
fold in the 15 years. The second indicator grew more than the first because 
of the progressive process of a rise of employment in the nonproductive 
sphere. 


At the same time the capital-labor ratio increased in a larger proportion 
(3.1-fold). As a result the ratio of the growth of labor productivity to 
the growth of the capital-labor ratio, in spite of sizable fluctuations from 
year to year, dropped from 0.72 in 1960 to 0.54 in 1975, i.e., by one-fourth, 
and shows a stable tendency to continue this decrease. This means that fit- 
ting out production with equipment was not being accompanied by a correspond- 
ing growth of labor productivity. 


Against the background of a constant rise in the efficiency of utilization 
of live labor as a result of its rising productivity in the RSFSR economy, 
just as in the USSR economy, we observe a drop in the efficiency of utiliza- 
tion of productive resources, fixed productive capital in particular. One 
of the most important indicators of efficiency--the output-capital ratio-- 
dropped over the period under consideration, though in certain years we ob- 
serve a certain slowing down of this process. The drop of the output-capital 
ratio began in 1962 and was particularly sharp (relative to the previous 
year) in 1963, 1965, 1969, 1975, i.e., in years when the harvest was poor. 
In certain periods this indicator experiences a relative growth. In 1967, 
for example, a year that was a very good one for the economy, and in 1970. 


The Ninth Five-Year Plan was on the whole characterized by a drop in the 
output-capital ratio, except in 1973, when it experienced a certain growth 
by comparison with 1972, which was an extremely poor year. The annual fluc- 
tuations of the output-capital ratio are explained partly by the unevenness 
in the activation of capital assets from year to year within the 5-year pe- 
riod. 


Calculations show that the drop in the output-capital ratio is the principal 
factor inhibiting the rise of labor productivity in the national income. 
For instance, if the capital intensiveness of production had not risen in 


16 








the Ninth Five-Year Plan, then the national income in 1975 might have been 
15.4 percent higher than it actually was. In other words, if the ruble in- 
vested in fixed productive capital in 1975 yielded a return at the 1970 
level, 15.4 kopecks of net output would hav. been produced per ruble of 
fixed productive capital throughout the economy in 1975. 


In the 1970-1975 period the principal factor in the growth of net output in 
the  sonomy was the rise of labor productivity by virtue of the rise in the 
capital-labor ratio. 


But the rise in the capital-labor ratio in recent years has led to an ever 
smaller return in the form of the rise of labor productivity, as indicated 
by the dynamics of the ratio of the growth rates of labor productivity and 
those of the capital-worker ratio. In 1976 this ratio continued to deteri- 
orate and stood at 0.45, as compared to 0.5 in 1975. 


Is there a conclusion that can be drawn about the dropping efficiency of so- 
cial production when we use a unified indicator to compare the efficiency of 
utilization of resources of live and embodied labor? It seems to us wrong 
tc suppose that it can. From the standpoint of the principal criterion of 
the efficiency of social production, i.e., correspondence between the level 
of development of the economic system to the degree of satisfaction of soci- 
ety's material and cultural needs, the efficiency of economic development is 
rising continuously. All of us are also familiar with the figures indicat- 
ing the growth of the economic potential, the national wealth, the level of 
living, achievements in the field of environmental protection, the ever 
greater quantity of natural resources being drawn into economic circulation, 
and so on. Consequently, the deterioration of the level of utilization of 
material resources and chiefly of fixed productive capital is only one of 
the processes taking place in the economy, processes which characterize the 
efficiency of social production only when taken in combination. 


There are various reasons for this phenomenon. They extend over a broad 
range of economic, scientific-technical and organizational problems. Ina 
number of sectors there are special reasons for the unfavorable dynamics of 
resource utilization related to the specific nature of the sector, but all 
sectors and the national economy as a whole are affected by a number of gen- 
eral adverse factors, among which we need to single out the following. 


First of all--the gradual deterioration of the quality of the mineral raw 
materials base of industry, the transition to exploitation of poorer and 
less accessible deposits. To this we should add the influence of the reori- 
entation of the extractive industries toward exploitation of deposits lo- 
cated in the little developed regions of Siberia, the Far East and the 
North, which substantially increases the costs of extraction and the costs 
of shipping raw materials, fuel and energy to the principal consumers, lo- 
cated in the country's European zone. For instance, in the RSFSR coal in- 
dustry the average working depth in deep mines increased from 188 to 281 we- 
ters between 1960 and 1975, the volume of overburden to be stripped per 
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1,000 tons of coal mined increased from 3,191 to 4,398 cubic meters, the 
relative share of mines containing gas increased from 60.5 to 73.2 percent, 
including an increase from 20.8 to 38.3 percent of above-category mines con- 
taining gas. In the iron mining industry the average iron contained in the 
raw ore mined dropped from 44.5 to 36.3 percent over the 15-year period 
(1961-1975), and as a result the consumption of raw ore per ton of commer- 
cial ore increased from 1.34 to 1.91 tons in that time. Given the relatively 
high share of the extractive industries in the industrial sector, the ad- 
verse factors affecting these industries have a strong influence on the 
economy as a whole. The share of material costs in the value of industrial 
output is also rising, as it is in the gross social product as well, and the 
rise of socially necessary expenditures for the extraction and shipment of 
fuel, raw materials and energy is still not being offset by the saving on 
live labor. 


In spite of the economy's substantial reorientation toward intensification, 
in the Ninth Five-Year Plan the role of extensive processes was still great. 
Maintaining high rates of economic growth so as to solve society's socioeco- 
nomic problems was largely achieved by increasing the volume of capital con- 
struction, and this in turn was accompanied by an increase in the number of 
construction projects, which created ever greater difficulties in furnishing 
them manpower, materials and equipment, and brought about a lengthening of 
construction time and a slowing down of activation of production facilities 
and attainment of their rated capacity. For instance, in the coal industry 
the average construction time of new mines increased from 12.9 to 14.4 years 
between 1966 and 1975, and reconstruction time increased from 8.6 to 10.1. 
The inevitable lag in the investment process of the benefit resulting from 
the larger scale of capital investments has been having an ever greater im- 
pact on the output-capital ratio and capital intensiveness of social produc- 
tion. The faster growth rates of construction work have in turn intensified 
the shortage of labor resources in the economy, and consequently the shift 
coefficient of the operation of equipment has dropped at existing enter- 
prises. The bulk of equipment manufactured and imported has gone to enter- 
prises newly put into operation, which has slowed down the rates of renewal 
of the productive plant at existing enterprises. 


The process of renewal of fixed capital in the economy seems at first to be 
yielding a benefit. In 1976 new assets created in the period between 1971 
and 1975 comprised 33 percent of the fixed productive capital in the indus- 
trial sector of the RSFSR. But the bulk of these assets represent the capi- 
tal of new enterprises. Renewal of existing assets is taking place slowly. 
In 1976 the coefficient of retirement of assets because of dilapidation and 
wear was only 1.5 percent, while the coefficient of activation of new assets 
was 8.6 percent.* This means that the process of "accumulation" of capital 
is still predominant in the economy, not the process of their renewal. This 
is also indicated by the fact that almost half of depreciation deductions 

* "Narodnoye khozyaystvo RSFSR za 60 let" [Sixty-Year History of the RSFSR 
Economy], Moscow, Statistika, 1977, pp 52, 53. 
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for replacement is being used to augment productive capital, but not to re- 
place those assets. Moreover, in recent years this share has showed a ten- 
dency to rise. This process has the result that there is a constant in- 
crease in the economy of the mass of equipment that is physically suitable, 
but is obsolescent, does not come up to the present-day technical level and 
is not capable of a sharp rise of labor productivity and an increase in the 
output-capital ratio. 


The course toward technical reconstruction of existing enterprises as the 
basis of investment policy in the country was adopted in the decisions of 
the 24th and 25th CPSU congresses. However, the term "reconstruction" is 
often being applied at the present time not only to expansion of enterprises, 
but also to new construction. For instance, in 1975, according to the data 
of TsENII, the relative share of capital investments for reconstruction and 
retooling in the industrial sector under republic jurisdiction amounted to 
only 7.3 percent, while the share of investments for reconstruction involv- 
ing expansion of production area was 46.8 percent. 


In the 1960-1976 period there were substantial structural changes in social 
production. Because of the need to speed up scientific-technical progress, 
to solve socioeconomic problems, the need to strengthen the material and 
technical base of agriculture, and to optimalize the fuel balance, the capi- 
tal-intensive and materials-intensive industries (electric power, chemical 
and petrochemical, petroleum and gas) grew at the fastest rates in that pe- 
riod. By comparison with the average indicator for industry, the level of 
capital intensiveness is now 528 percent in the electric power industry, 
111.5 percent in the chemical and petrochemical industries, and 179.7 per- 
cent in the fuel industry. Even within particular industries the growth of 
the most progressive production operations is involving a rise in capital 
intensiveness of the industry as a whole. Fcr example, in the complex con- 
sisting of the timber and lumber industry, the woodworking industry and the 
paper industry the production of the end product has been developing at a 
faster pace (cellulose, paper, cardboard, particleboard, etc.), and that has 
involved a growth of capital investments in that production which has the 
highest capital intensiveness. A similar process is taking place in the 
food industry, where expansion of the assortment and improvement of the 
quality of foodstuffs necessitates introduction of progressive new technol- 
ogy and new organization of up-to-date production operations. Thus objec- 
tive processes taking place in the economy ani manifested in a change in the 
pattern of industry and relationships among individual production operations 
have tended to raise the level of capital intensiveness of social production. 


3. Improving the Planning and Analysis of Production Efficiency 


To improve the utilization of productive resources and to achieve a further 
and faster rise in the productivity of social labor, it would be wise to 
work out a set of measures covering the problems of improving the planned 
management of the economy, speeding up scientific-technical progress, im- 
proving the organizational structure of sectors and industries, raising labor 
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and planning discipline, combating losses, economic incentives to encourage 
production and utilization of all economic levers of the socialist economy 
(bank credit, prices, profit, the charge on assets and resources, ceilings 
on the use of capital investments, labor resources, fuel, raw materials and 
supplies). 


It is not possible within the space of one article to examine all these 
questions in detail. We will therefore dwell on the most important ones, 
those which in our view have to be solved first. 


At the December (1977) Plenum of the CC CPSU it wes stressed that "the plan 
is the principal instrument for conducting the party's economic policy.” In 
order to enhance the role of plans, it is necessary to "properly distribute 
funds among sectors and industries,... concentrate human and physical re- 
sources ... on the most important problems within the sector or industry and 
between them,... discover those specific units where the maximum rapid bene- 
fit can be obtained at the price of minimum cost."* 


To solve these problems it would be best for the national-economic plans of 
sectors and industries, associations and enterprises to include indicators 
of some aspect of the rate of efficiency of utilization of productive re- 
sources, above all such indicators as the output-capital ratio, the growth 
of profit resulting from reduction of production cost, the saving from dis- 
placement of personnel thanks to mechanization, etc. Production plans and 
plans for adoption of new equipment and technology should be joined together 
to comprise a unified plan, rather than to figure merely as sections of the 
plan with responsibility for fulfillment variously assigned. The economic 
benefit, which serves only as an illustration in justifying plans, should 
become an economic indicator with the force of directive, a planning cate- 
gory subject to a standard. But this cannot be done without a simultaneous 
intensification of all the work on scientific methods related to the problem 
of efficiency in the country, without orienting preplanning studies toward 
seeking out unused potential for economic growth. At the present time mean- 
while there is little work being done in the field of improvement of the 
forms, tables and indicators of tie balauces of the national economy, espe- 
cially the planning balance and forecasting balance, which are indispensable 
to determining the most rational ways of future improvement of the principal 
proportions in the rational economy, to balancing value and physical propor- 
tions, and to linking the volume and composition of retail sales and the 
money appropriated for capital investments with the materials and equipment 
destined for capital construction. There still is not sufficiently straight- 
torward coordination between the quantitative indicators of economic devel- 
opment and indicators of the efficiency of the economy's development. Prac- 
titioners do not have at present scientific recommendations concerning the 
best combination of centralized economic management with the economic inde- 
pendence of production units. 





* PRAVDA, 19 December 1977. 
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The efforts of many of the country's economic research centers have to be 
concentrated in order to draft sound recommendations on raising the effi- 
ciency of economic development. Unfortunately, there is no clear topic plan 
to coordinate even the work being done by the research institutes of Gosplan 
in the union republics. 


In 1977 USSR Gosplan, the State Committee for Labor and Social Problems and 
the USSR Academy of Sciences approved a method of determining the economic 
efficiency of utilization of new technology, inventions and efficiency pro- 
posals in the economy; this was an important step in improvement of the 
planning and practical utilization of scientific-technical progress. Method- 
ological guidelines for planning the benefit of new technology in the con- 
text of the peculiarities of a specific sector or industry are being worked 
out in sectors and industries on the basis of that method. When plans are 
being ccmpiled, then, it has become possible to determine the expected 
(planned) size of the benefit from introduction of equipment and the influ- 
ence of technical improvement of production on the final indicators of eco- 
nomic activity. There is good reason to speed up the process of practical 
application of these methodological principles in planning. 


There is one other substantial difficulty along the way to achievement of 
these measures; this is the defects in the present system of recordkeeping 
and reporting concerning the operation of equipment. At enterprises no rec- 
ord is ordinarily kept of outlays for current and medium-sized repairs, of 
expenditures of fuel and energy for specific models of machines. As a re- 
sult it is often impossible to compare the outlays for new equipment and ma- 
chines being replaced, i.e., to determine the actual benefit of the new 
equipment, and without that it is impossible, of course, to establish the 
planned size of the benefit and its impact on the enterprise's final indica- 
tors. Consequently, along with the introduction of the new methodol .zical 
principles, it is indispensable to improve the system of recordkeeping on 
the costs of operating equipment at enterprises, which will also make it 
possible to improve the economic justification of wholesale prices of new 
models of machines and to check the authenticity of the performance benefit 
assumed win prices are set. 


The conduct of a unified technical policy in retooling sectors and indus- 
tries and production operations, the transition to introduction of systems 
of machines instead of individual units, which presupposes that machine- 
building ministries will synchronize completion times for the various units, 
their technical parameters, the conditions for their repair and technical 
servicing by adopting standard designs and standards and by standardizing 
machine assemblies and parts, as weil as enhanced responsibility on the part 
of the equipment manufacturer for the completeness of delivery, installation 
and adjustment of the equipment at the premises of the consumer, and the 
transition to manufacturer servicing of especially sophisticated and expen- 
sive equipment are measures important to speeding up application of the 
achievements of scientific-technical progress in the economy, the need for 
which was stated in the decisions of the 25th CPSU Congress. 


21 








Two interdependent processes are now taking place in production engineering 
and technology: first of all, equipment itself is undergoing improvement, 
and second, the operating parameters of individual units in a system of ma- 
chines are becoming more interdependent. Failure to take either of these 
processes into account in planning results in incomplete utilization of the 
entire Lechnologicul system as a whole, which is quickly reflected in the 
ouLput-capital ratio ard other indicators of economic performance. Since 
that is so, the output of particular types of equipment manufactured by dif- 
ferent departments for operating within a system of machines as its separate 
components--for example, of excavators and heavy-load dump trucks, of trac- 
tors and the agricultural machines attached to them, of forging and pressing 
machines and metal-cutting machine tools, and so on--should be planned to 
fit in with dates for development of the designs, for plant testing and for 
initial and series production, with the number of types of equipment to be 
applied in the economy, with the productivity (capacity) of units and with 
their service life. 


In the creation and introduction of new machines and equipment great impor- 
tance should be given to plans for the introduction of new technology, which 
is one of the sections of the enterprise's technical, industrial and finan- 
cial plan. But little attention is still being paid to compiling this sec- 
tion and to its detailed substantiation. The main thing for the enterprise 
is the output plan, and the plan for introduction of new technology is given 
a secondary role. The reason for this is that enterprises frequently do not 
see the long-range prospects for their own development and the development 
of related industries. 


Current planning is still predominant in the system of planning work. Yet 
the plan governing introduction of new equipment and new vechnology can only 
be a long-range plan and should be closely related to the profit-loss indi- 
cators of enterprise performance. This cannot be done within the limits of 
1 year because of the well-known share of indefiniteness in the development 
of science usd technology. It is only in the framework of a 5-year or 10- 
year plan that the enterprise and industry can determine the possible dates 
for completion of scientific projects and the change in the list of products 
produced; only in that framework can they achieve a closer link between the 
economic benefit of introducing a new product and such indicators as profit, 
production cost, and transfers to the economic incentive fund. 


Improving the mechanism for economic operation is an important factor in 
raising the efficiency of economic development. The present mechanism of 
economic operation took shape in its main features during the prewar period. 
These basic planning principles have hardly changed at all even today, 
though the economy itself has undergone tremendous qualitative changes. It 
is becoming extraordinarily complex and there has been an extraordinary in- 
crease in the number of production and nonproductive units and of interrela- 
tions among them. Given this situation, the forms of planning need a thor- 
ough restructuring to meet the new requirements of economic management with 
respect to the most efficient economic development. 
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The 25th CPSU Congress set forth the demand that the allocation of capital 
investments should be tied to a specific growth of output. But the present 
mechanism of economic operations places a number of obstacles on that path. 
The first of them is that capital investments are "gratis" for sectors and 
industries. 


The principle of the "giatis nature" of capital investments objectively en- 
courages sectors and industries to constantly expand the number of projects 
under construction, i.e., pushes them on the extensive road of development. 
Unfortunately, this tendency has not yet been overcome and is resulting in 
an understaffing of enterprises, a drop in the shift coefficient, an in- 
crease in the amount of partial completion of construction, longer construc- 
tion times, and so on. 


In practice the allocation of capital investments to sectors and industries 
dees not depend on the principal results of their performance, for example, 
on the amount of profit earned or the rise of labor productivity achieved. 
When the amount of capital investments to be allocated without reimbursement 
does not depend on the results of economic performance, this engenders a 
corresponding attitude toward the funds allocated. 


Beginning in 1970, as we know, the USSR Ministry of Instrumentmaking, Automa- 
tion Equipment and Control Systems made the transition to the pay-as-you-go 
principle. Problems of a specific kind arose: the setting of price levels 
on products produced and determination of rates of transfers from profit. 

But these are after all secondary problems; the main thing was done--the in- 
dustry became actively involved in comparing benefits and costs of its eco- 
nomic development and also took long-range prospects into account, which is 
the basis for stable growth of production efficiency. 


It would be wise to extend this experience to other ministries as well, set- 
ting clear rates of transfers from the profit earned and making the size of 
capital investments allocated a function of the principal resulting indica- 
tors of the industry's development, thereby replacing gratis financing of 
capital investments with credit financing. 


We have dwelled on only some of the most important problems of raising the 
efficiency of economic development. There are many of them, and they are 
all closely bound up with one another. Solving them requires serious and 
coordinated efforts on the part of researchers and practitioners. 


The economic potential embodied in the socialist mode of production is inex- 
haustible. The task is to find the best ways of utilizing it. 


COPYRIGHT: Izdatel'stvo "Nauka," "Izvestiya AN SSSR, seriya ekonomicheskaya," 
1979 
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ECONOMIC GROWTH MODELS PRESENTED 
Moscow PLANOVOYE KHOZYAYSTVO in Russian No 6, Jun 79 pp 28-37 


[Article by D. Chernikov, acting sector head of the Scientific Research In- 
stitute of Economics of USSR Gosplan: "Models Linking Growth Rates to Fac- 
tors in Economic Growth" ] 


[Text] The factor approach to the planning and forecasting of rates of eco- 
nomic development is based on the proposition of the Marxist-Leninist theory 
of reproduction to the effect that the growth of the total mass of material 
wealth is determined by the magnitude of the means of production and labor 
power applied. Simulation of the interrelations between economic growth 
rates and factors presupposes that relations are set up that make it possi- 
ble to quantitatively measure expenditures of live and embodied labor 
against the results of production and also to discover patterns in relations 
between the expenditures themselves. 


The method of combining the factors of production, which is embodied in the 
technology, is the basis of the relations between factors and growth rates. 
Every technology is characterized by a certain relationship between live and 
embodied labor that makes it possible to attain the given level of labor 
productivity. The specific form of the expression given to this interrela- 
tionship is arrived at by testing various methodological functions and by 
comparing them from the standpoint of approximation of empirical data, sim- 
plicity, statistical reliability and the economic meaningfulness of the es- 
timates obtained. 


Numerous computations made both for the sphere of material production as a 
whole and also for its branches show that the interrelationship between lev- 
els of labor productivity and the capital-worker ratio is described suffi- 
ciently well by the following exponential function 


P = ABY, (1) 
in which P--labor productivity; 


A--scale factor used to adjust indicators to the same dimension- 
ality; 
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B--capital-worker ratio; 
y--elasticity coefficient of labor productivity with respect to the 
capital-worker ratio (showing the number of percentage points of 


growth of labor productivity when the capital-worker ratio rises 
1 percent). 


This function can be expressed as follows in average annual growth rates 
p = yb, 


in which p and b--growth rates of labor productivity and the capital-worker 
ratio, respectively. 


The dependency of labor productivity on the capital-worker ratio, obtained 
for the sphere of material production in the USSR for the 1961-1975 period 
(Figure 1), serves as a support in simulating the interrelations between 
economic growth rates and factors. Various approaches to determining the 
influence of the factors of production on performance and to delineation of 
the forms of technical progress and types of economic growth are worked out 
on the basis of this function and its modifications. 
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Figure 1 


One of the best known forms of the functions based on dependence (1) are 
production functions of the Cobb-Douglas type. The transition from depen- 
dence (1) to the simplest of them is made for 0 < y < L: 


Y = AKYLI-Y, (2) 
or 
Y = AK@L8 when a + 8 = 1, 
in which Y--national income produced; 
K--fixed productive capital; 


L--number of persons employed in material production; 


Y = a--elasticity coefficient of output relative to fixed productive 
capital; 
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(1 - y) = B--elasticity coefficient of output relative to expenditures of 
live labor. : 


A characteristic peculiarity of this type (2) of production function is that 
the sum of the elasticity parameters relative to the resources of production 
is equal to unity. When the volume of fixed productive capital and the nun- 
ber of employees rise 1 percent, output also rises 1 percent. Proponents of 
production functions of the Cobb-Douglas type, then, say that a relationship 
in the form (2) reflects only extensive expansion of production (growth of 

the result in proportion to growth of expenditures of resources). Attempts 

are then made to put in dynamic terms the function of form (2) in order to 

reflect both the extensive and intensive components of economic growth within 
the limits of the set of production functions of the Cobb-Douglas type. 


The production function of the Cobb-Douglas type is being modernized in two 
directions. One is to introduce a third term into the production function 
that depends on time and is interpreted as a measure of the effect of the 
intensive component on the process of economic growth. The other is to re- 
nounce the condition that the sum of the elasticity parameters of the pro- 
duction function is equal to unity, whereupon additional normative supposi- 
tions are used to make the transition to separating the extensive and inten- 
Sive components of economic growth. Transformation of the production func- 
tion in the form (2) on the basis of the first of these directions results 
in a function of the following form when the change in the rate of technical 
progress is uniform 


Y= AKUL-HeAt , (3) 


in which yp, (1 - u)--elasticity coefficients of output relative to extensive 
growth of fixed productive capital and labor resources, 
respectively; 
A--parameter of the incremental total efficiency of the 
factors of production (rates of technical progress); 
e--base of natural logarithms; 
t--time. 


When this method is applied the entire remainder of the national income not 
dependent upon the purely quantitative growth of fixed productive capital 
and labor resources is credited to the share of the growth of the total ef- 
ficiency of the factors of production. Thus it is assumed that the parame- 
ter A is accumulating all the qualitative changes taking place in the econ- 
omy: technological innovations, higher manpower skills, a higher level of 
knowledge and improved organization of production. 


The meaning of technical progress in the production function (3) differs 
from the generally accepted meaning, since it is not related to replacement 
of live labor by embodied labor, and its rate does not coincide with the 
growth rate of labor productivity. A peculiarity of production function (3) 
is that technical progress bringing about the growth of the total efficiency 
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of the factors of production is exogenous in nature and depends only on the 
flow of time. 


We will give the results of a verification of production function (3) on the 
basis of actual data for the sphere of material production in the USSR in 
the 1961-1975 period. In Figure 2 the empirical and theoretical relation- 
ships derived from (3) are given for the dependence of the growth rate of 
labor productivity on the growth rate of the capital-worker ratio for the 
USSR sphere of material production in the 1961-1975 period, i.e., 


p= ub + 4X. (4) 
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Figure 2 


As we see, the figures plotted in Figure 2 indicate insufficient stability 
of the linear form of correlation between the indicators being considered. 
It is difficult on the basis of the data obtained to discover any sort of 
other stable form of correlation. 


So, the approach to describing the interrelations between economic growth 
factors and performance which we have been discussing, an approach based on 
assigning technical progress exogenously, did not receive statistical con- 
firmation. 


The other direction in transformation of the production function of form (2) 
leads to a function in which a + 6 # 1: 


Y = AK@L8, (5) 


It is a peculiarity of this production function that it cannot be directly 
reduced to a dependency of labor productivity on the capital-worker ratio. 
Production function (5) is built on the assumption that the resources of 
production have an independent impact on the results of economic growth, 
i.e., its point of departure is to acknowledge the homogeneity of the fac- 
tors of production and the absence of an interrelationship between the pro- 
cesses of reproduction of labor resources and fixed productive capital. In 











the framework of this approach an attempt is made to determine the relation- 
ship between the extensive and intensive components of economic growth. For 
example, when there are extensive and intensive factors a + 8 > 1 and the 
quantity a + 8 - 1 characterizes the proportion of the effect of the inten- 
sive component on the process of economic growth. 


The introduction of additional concepts of a normative nature makes it pos- 
sible to obtain on the basis of the production function a more precise de- 

lineation of the extensive and intensive components of economic growth and 

to reduce this function indirectly to a dependence of labor productivity on 
the capital-worker ratio.* 


Following the transformation of production function (5) we obtain the fol- 
lowing dependence of labor productivity on the capital-worker ratio: 


P = ABUeAt, 
in which up = a/(a + 8); A = ([a + B - 1)/[a + B))y. 


In this relation technical progress is no longer autonomous, as it was in 
the production function of form (3), but is materialized, yet even in this 
case its rate differs from the growth rate of labor productivity. 


We will present the results of an experimental verification of the applica- 
bility of production function (5) in describing the real process of economic 
growth. Table 1 shows the estimates we obtained of the parameters a and 8 
for the USSR sphere of material production for sliding 10-year periods and 
as a whole for the 1961-1975 period. 








Table 1 

Periods (sliding Parameter 
10-year periods) a 8 
1961-1970 0.492 1. 332 
1962-1971 0.464 1.451 
1963-1972 0.423 1.535 
1964-1973 0.765 -0.027 
1965-1974 0.835 -0.462 
1966-1975 0.726 0.299 
1961-1975 as a whole 0.702 0.412 


An analysis of the parameters of production function (5) calculated by the 
method of least squares, shows that for relatively stable values of a the 
parameter 8 experiences extremely strong fluctuations. Moreover, for some 





* See: A. I. Anchishkin, "Prognozirovaniye rosta sotsialisticheskoy eko- 
nomiki" [Forecasting the Growth of a Socialist Economy], Moscow, Ekonomika, 
1973, pp 19, 220 and 251. 
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of the sliding 10-year period 8 < O, which makes no sense from the economic 
standpoint, since it indicates a negativ: contribution of labor resources to 
the process of economic growth. The attempt to achieve stability of the pa- 
rameter 8 for longer sliding periods (15-year and 20-year) for the actual 
data pertaining to the 1951-1975 period was also unsuccessful. 


Thus an economically meaningful analysis of the production function in the 
form (5) is difficult, and though the extensive and intensive components can 
theoretically be distinguished, in practical terms the delineation is not 
reliable. We can conclude therefrom that the hypothesis of the independence 
of the effect of the factors of production, on which the production function 
of the form (5) is based, is not statistically confirmed. 


Consequently, both the traditional Cobb-Douglas production function in the 

form (2) and also its modification in the forms (3) and (5) fail to afford 

a sufficiently accurate description of the real process of economic growth. 
This compels us to examine critically the principal features of these forms 
of the relationships. 


In our opinion the conception of production functions of the Cobb-Douglas 
type contains a number of far-reaching simplifications which greatly re- 
strict the field in which it can be applied. For example, the production 
function in form (2) has traditionally been regarded as one which reflected 
only extensive expansion of production, and the parameters y and (1 - y) 
were viewed as extensive characteristics of the contribution of embodied and 
live labor to the growth of the resulting indicator (national income or the 
final social product). In our view the elasticity parameter y includes both 
extensive and also intensive characteristics. As a matter of fact, as the 
parameter y changes (assuming 0 < y < 1) there is still a l-percent growth 
of the resulting indicator (national income or final social product) for a 
l-percent growth of fixed productive capital and labor resources, just as 
before. But the elasticity coefficient of labor productivity relative to 
the capital-worker ratio changes, the decrease of the output-capital ratio 
Slows down or speeds up. This means that the relationship between the in- 
tensive and extensive components of economic growth is changing, which is 
not detected in the traditional interpretation of the production function in 
the form (2). 


When the transition is made from the relation in the form (1) to the produc- 
tion function in the form (2) it is assumed that this function is economi- 
cally interpretable in the interval 0 < y < 1. Let us examine the soundness 
of the limits put on variation of the parameter y. Its lower limit is eco- 
nomically sound, since negative values of y are permitted only when the 
level of labor productivity is dropping as a consequence of a rise in the 
capital-worker ratio. Theoretical and statistical studies show that this 
situation is quite unlikely. The upper limit of the parameter y restricts 
the possibility of devising a production function in the form (2) on the ba- 
sis of the relation (1) because of the condition that the capital-worker ra- 
tio must grow faster than labor productivity. Consequently, the production 
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function in form (2) describes dependencies typical only of the capital- 
intensive form of technical progress. 


In the production function of form (3) technical progress resulting in a 
growth of the parameter of the gross efficiency of the factors of production 
turns out not to be related to the process of saturation of live labor with 
embodied labor, but is an exogenous factor drawn in from outside. Thus in 
this modification of the Cobb-Douglas production function we have an under- 
estimation of the role of fixed productive capital as a material vehicle of 
technical progress. 


In the production function that takes the form (5) it is postulated that the 
processes of reproduction of fixed productive capital and of labor resources 
are autonomous. At the same time it is obvious that only labor resources 
are a relatively independent factor of production, while fixed productive 
capital, as a factor internal to the economic system, does not possess that 
kind of autonomy. 


Consequently, a critical examination of the propositions on which the con- 
ception of production functions of the Cobb-Douglas type is based gives rise 
to the need of making certain adjustments in it and of finding methods of 
eliminating its inherent defects. 


We will set up a function based on the dependence between levels of labor 

productivity and the capital-worker ratio within whose limits one can re- 

flect both the capital-intensive and also capital-saving form of technical 
progress and distribute the growth of output between the extensive and in- 
tensive components. 


We take production function (3) as our base equation. We transform it as 
follows: 


P = ABUeAt, (6) 


To counteract the traditional assumption that technical progress is indepen- 
dent of fixed productive capital, we assume that it is manifested in the re- 
placement of live labor by embodied labor. As a matter of fact, all major 
shifts in technological methods of combining the factors of production are 
inevitably related to new capital investments, which are the material vehi- 
cle of technical progress. We therefore relate technical progress to the 
growth of the capital-worker ratio taking place on the basis of new capital 
investments. Then we obtain from (6) 


P = ABH (7) 


in which the indicator B = Bemt registers not only the increase of the capi- 
tal-worker ratio, but also the rate of technical progress m = A/u. 
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Since the nature of technical progress implies not only a tendency toward a 
rise in the volume of fixed productive capital relative to the number of 
persons employed in material production, but also a rise in labor productiv- 
ity, we assume m= p. Thus A = up, and equation (6) takes the form: 


P = A[BePt]¥, (8) 


We will represent the last equation in average annual growth rates, taking 
into account p = yb: 


P = ub + pyb. (9) 
Equation (9) can be transformed: 

p/b = u(1 + y), 

and since 

p/b = y, then yp = y/(1 + y), 

and therefore 

y= u/(1 - »). 


If we take into account the equality (1) and assume y = u/(1 - uw) function 
(9) can be represented as P = ABY/(1-n), 


We refer to the function obtained as the function of technical progress, 
having thus confirmed its difference from production functions of the Cobb- 
Douglas type. We will examine the peculiarities of the function of the form 
(6-9). 


In equations of this type the parameter yp is defined for y > O in the inter- 
val 0 < uy <1, and y along the entire positive semiaxis 0 < y < +”, which 
makes it possible to examine within the limits of this function the patterns 
of economic growth that are inherent in the capital-intensive and capital- 
saving forms of technical progress. The relationship between the forms of 
technical progress is one of the most important characteristics of the pro- 
cess of expanded reproduction. 


When the strain on the balance of the country's labor resources is increas- 
ing, economic growth is increasingly achieved by raising labor productivity. 
The basis of the rise of labor productivity is technical progress, which oc- 
curs in both the capital-intensive and also capital-saving forms. The rela- 
tionship between the forms of technical progress is shaped by the dynamics 
of labor productivity and the capital-worker ratio. When the growth rates 
of labor productivity are faster than those of the capital-worker ratio, the 
capital-saving form of technical progress predominates. And if labor pro- 
ductivity is growing more slowly than the capital-worker ratio, then the 
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capital-intensive form of technical progress is predominant. The paramter yp 
is the criterion characterizing the particular form of technical progress: 
the capital-intensive form of technical progress is when 0 < yp < 0.5; the 
capital-neutral form is when yp = 0.5; and the capital-saving form is when 
0.5<yu<l. 


We checked the function of technical progress of the form (6-9) against sta- 
tistical data for the sphere of material production in the USSR in the 1961- 
1975 period. The results of the calculations for sliding 10-year periods 
and for the period as a whole are shown in Table 2. 








Table 2 

Periods (sliding Pavameter 
10-year periods) y A = pp 
1961-1970 0.419 2.19 
1962-1971 0.438 2.39 
1963-1972 0.452 2.53 
1964-1973 0.453 2.52 
1965-1974 0.448 2.45 
1966-1975 0.437 2.33 
1961-1975 as a whole 0.439 2.50 


The values obtained for the parameters y and A are very stable. Statisti- 
cally reliable results were cdtained for all the periods considered, which 
makes it possible to make an analysis of the patterns of economic growth by 
5-year periods. The figures needed for that are given in Table 3. 

















Table 3 
Share of Capital-Saving Form in 
Total Rate of Technical Progress 
For 5-Year Periods 
Sectors of Economy 1961-1975 1961-1965 1966-1970 1971-1975 
Sphere of material production 43.6 36.8 47.7 39.4 
Industry 48.5 37.2 51.0 48.7 
Construction 25.3 16.7 27.1 27.3 
Agriculture 21.9 23.3 23.5 2.2 
Transportation and communica- 
tions 53.9 53.0 55.9 49.6 


Trade, food service industry, 
procurements and material and 
technical supply 32.7 4.4 32.8 38.8 


In the USSR sphere of material production and its principal sectors in the 
1961-1975 period (except for the industrial sector in the years of the 
Eighth Five-Year Plan and transportation and communications in the 1961-1970 
period) the capital-intensive form of technical progress was predominant. 
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Throughout the sixties the share of the capital-saving form was increasing 
in the sphere of material production and its principal sectors, while the 
share of the capital-intensive form in the total rate of technical progress 
was decreasing. In the 1971-1975 period the share of the capital-saving 
form of technical progress decreased in the production sphere, industry, 
agriculture and transportation and communications. In agriculture this drop 
in the share of the capital-saving form was most noticeable and caused it to 
disappear almost entirely. In trade, the food service industry, procure- 
ments and material and technical supply, as well as in construction, the 
value of the capital-saving form rose slightly. 


The sectors of the economy differed not only in the dynamics of the shares 
of the capital-saving and capital-intensive forms of technical progress, but 
also in their absolute value. For instance, whereas in industry and in 
transportation and communications the share of the capital-saving form of 
technical progress steadily exceeded the average level for the national 
economy throughout the period under review, in construction and agriculture, 
trade, the food service industry and material and technical supply it was 
considerably smaller. 


The predominance of one or the other form of technical progress depends on 
the tasks confronted in a given period of the country's economic develop- 
ment. The capital-intensive form of technical progress is closely bound up 
with the stage of primary mechanization of production and is predominant in 
the situation when live labor has still been replaced only slightly by enm- 
bodied labor, and as a consequence the relative share of manual labor is 
high. 


The capital-saving form of technical progress is related to the stage of in- 
tensification of production and becomes predominant as a rule only after 
sufficient saturation of live labor by embodied labor has been achieved. 


Because a broad range of problems in mechanizing labor-intensive ~perations 
has been solved in the USSR economy, the scale of the economy of live labor 
resulting from additional expenditures of means of production is high at the 
present time. Potential for further mechanization is especially large in 
construction and agriculture. We should also note the insufficient relative 
share of those capital investments which are committed to the replacement of 
outdated equipment, to the modernization and reconstruction of existing pro- 
duction facilities and to the renewal of fixed capital. These are in fact 
the reasons for the sizable relative share of the capital-intensive form of 
technical progress. 


Delineation of the capital-intensive and capital-saving forms of technical 
progress is the basis for distinguishing the share of intensive factors in 
the process of economic growth. But since the share of intensive factors is 
being determined in the growth of output (national income produced) rather 
than in the growth of labor productivity, then in addition to the indicators 
characterizing the capital-intensive and capital-saving forms of technical 
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progress, a purely quantitative growzh of employment in material production 
is included among the necessary factors. 














Table 4 
Share of Intensive Factors in 
Growth of National Income Produced 
For 5-Year Periods 
Sectors of Economy 1961-1975 1961-1965 1966-1970 1971-1975 
Sphere of material production 36.9 33.8 41.0 30.2 
Industry 34.5 22.7 38.4 40.0 
Construction 11.2 10.8 11.6 15.2 
Agriculture* -- -- -- 8.3 
Transportation and communica- 
tions 43.2 30.5 58.6 30.6 
Trade, food service industry, 
procurements and material and 
technical supply 10.7 2.5 8.7 16.9 





* The figures are not given for agriculture in the 1961-1970 period since 
technical progress in that sector during that period by and large had no im- 
pact on the growth of output, but offset the outflow of labor resources. In 
a situation when technical progress does not promote economic growth, but 
replaces labor resources withdrawn, it makes no sense to determine the share 
of intensive factors in the growth of output. 


In the seventies technical progress had a greater impact on the growth of 
output of agricultural products; in the 1971-1975 period the relative share 
of this type of progress increased to 84.6 percent. As a consequence a ba- 
sis emerged for determining the share of intensive factors in the process of 
economic growth. 


The intensive type of economic growth is related to the capital-saving form 
of technical progress, since an economy of both live labor and also embodied 
labor is typical of it, while the extensive type of economic growth is re- 
lated to the capital-intensive form of technical progress and a purely quan- 
titative increase in the number of pez’sons employed. The process of inten- 
sification is highly diverse and is variously manifested in different stages 
of economic development. Moreover, as a rule we find that the share o: in- 
tensive factors in the sphere of material production does not coincide with 
their share in its most important sectors (Table 4). 


In the 1961-1975 period (except for transportation and commuiications in the 
years of the Eighth Five-Year Plan) the share of intensive factors of eco- 
nomic growth was less than half in the sphere of material production of the 
USSR and in its most important sectors. The sixties were characterized by 
greater intensification in all sectors of the sphere of material production. 
In the 1971-1975 period the share of intensive factors continued to rise in 
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industry, trade, the food service industry, construction, procurements and 
material and technical supply. It showed a tendency to decline in the sphere 
of material production. The reason for the sharp drop in the share of inten- 
sive factors for the economy as a whole in the years of the Ninth Five-Year 
Plan was the drop in the rate of technical progress in transportation and 
communications and the slower rate of growth of the efficiency of agricul- 
tural production because of the extremely unfavorable weather conditions. 

The results of the calculations obtained on the basis of the functions of 
technical progress of the type (6-9) are in line with theoretical concep- 
tions of the development of the Soviet economy in that period of time. 


The functions of technical progress (6-9) make it possible to determine the 
dependence of the growth rate of labor productivity resulting from the capi- 
tal-intensive form of technical progress and the growth rate of labor pro- 
ductivity resulting from the capital-saving form of technical progress on 
the growth rate of the capital-worker ratio. The analysis we made showed 
that an exponential dependence of the growth rate of labor productivity re- 
sulting from the capital-intensive form of technical progress (p - A) on the 
growth rate of the capital-worker ratio is typical of all sectors of the 
econony : 


p - A = a,b®2, (10) 
in which a, and aj--pareneters determined by the method of least squares. 


The function of technical progress (10) is a generalization of the produc- 
tion function (4). The latter can be obtained from the dependence (10) when 
ao = l. 


For all sectors of the economy we obtained estimates of the parameter az < l. 
Consequently, the growth p - A as the parameter b increases gradually dies 
down, and does not increase along a straight line, as follows from produc- 
tion function (4). 


Since p - A = wb in function (10), a possibility is afforded of determining 
the dependency of the parameter yp on the growth rate of the capital-labor 
ratio: 


u = a;b%2~! when a, < 1. (11) 


The dependence of the growth rate of labor productivity resulting from the 
capital-saving form of technical progress (A) on the growth rate of the cap- 
ital-worker ratio (b) is not so uniform in the sectors of the economy. We 
will give three cases. 


In the sector "Transportation and communications” we find that the parameter 
h increases linearly as a function of the growth (b). This indicates that 
in this sector intensification of production is mainly related to new fixed 
capital put into service. It follows that the higher the growth rate of the 
capital-labor ratio, the higher will be the parameter A. 
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In the sectors "Agriculture," "Construction," and "Trade, food service indus- 


try, procurements and material and technical supply," the dependence of the 
parameter A on the growth rate of the capital-worker ratio is absent because 
in those sectors the principal resources for intensification of production 
lie in the domain of improved utilization of existing fixed productive capi- 
tal. 


In the sector "Industry" the parameter A decreases in direct proportion to 
the rise in the growth rate of the capital-worker ratio. This form of cor- 
relation can be explained by the fact that industry is typified by a spe- 
cific lag--the period required to bring fixed productive capital up to rated 
capacity. For that reason a stepping up of the growth rate of the capital- 
worker ratio, which results in a growth of the share of fixed productive 
capital not yielding a return during the period before they have attained 
rated capacity, has an adverse effect on the dynamics of the parameter char- 
acterizing the intensification of production. 


At the level of the national economy the dependence of the parameter A on 
the growth rate of the capital-worker ratio does not exist. 


Thus for the sphere of material producvion the parameter of the incremental 
efficiency of social production is typically independent of the growth rate 
of the capital-worker ratio, but this is no longer because of its being ex- 
ogenously assigned, as is usually the case with production functions of the 
Cobb-Douglas type, but because the parameter A at the level of the national 
economy is the resultant of sectoral tendencies in different directions. 


The separate analysis we made of the dependencies p - A = f(b) and A = $(b) 
allows us to represent the function of technical progress (9) as follows: 


i. for the sphere of material production, agriculture, construction, trade, 
food service industry, procurements, and material and technical supply-~-as 


p= a) b%27! + i; 

ii. for industry--as 

p = a)b%2-1 + (a3 - a,)b; 

iii. for transportation and communications--as 

Dp = a,b%2-1 + (a, + a,)b. 

Functions of technical progress based on the hypothesis A = up make it pos- 
sible to determine three or four parameters reliably for the sectors of the 


economy, while production functions of the Cobb-Douglas form (3) and (5) do 
not guarantee the requisite reliability of estimates even for two parameters. 
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So, functions of technical progress based on the assumption A = yp improve 
the stability of the parameters being evaluated and make it possible to in- 
crease their number, to use this mathematical apparatus for both short-term 
and loug-range calculations, and to supply a straightforward economic inter- 
pretation of the results obtained. 


COPYRIGHT: Izdatel'stvo "Ekonomika," "Plancvoye khozyaystvo," 1979 
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USSR GOSPLAN DEPUTY CHAIRMAN BACHURIN DISCUSSES PLANNING 
Socialist Competition in Plans 
Moscow SOTSIALISTICHESKAYA INDUSTRIYA in Russian 25 Apr 79 p 2 


iText] Despite the familiarity of their con- 
tent, there are pages in the history of our 
country which we like to read over and over 
again because the value of their lessons is 
so exceptional. Among these pages are those 
containing the first five-year plan for the 
development of the national economy -- the 
initial Soviet five-year plan. Our people 
were filled with faith and enthusiasm when 
they adopted the plan for the construction 
of the foundation of socialism. “Fulfill 
the counter plant" “Fulfill the five-year 
plan in four years!“ Thus the industrial 
and agricultural workers responded to the 
appeals of the 16th Party Conference to de- 
velop a massive socialist competition to 
fulfill and overfulfill plan targets. 


Today, after a lapse of half a century, 
socialist competition has assumed qualita- 
tively new features, and truly has been 
accepted by all of the people. The canm- 
paign for full realization of the poten- 
tial of mature socialism, the acceleration 
of scientific and technical progress, and 
the undiminished growth in the effective- 
ness of production and the quality of work 
occupies the center of attention of the 
participants in the competition. In his 


welcoming remarks to the attendees at a 
recent all-union scientific and practical 
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conference in Leningrad on the theme: 
"Socialist competition as a movement for a 
communistic attitude toward labor is a pow- 
erful means of developing the creative ac- 
tivity of the masses and the training of 

the new man,” comrade L. I. Brezhnev stress- 
ed that in these patriotic movements: "...the 
party envisions not only a powerful lever to 
multiply the successes of labor and the ac- 
celerated solutions to large-scale economic 
problems, but also as an important means for 
the communistic training of the masses." 


The further development and enhancement of the effectiveness of 
competition is dependent in large measure on the deepening of 
the coordination of its organization with the mechanism of the 
socialist economic operation. This problem was discussed in 
detail at the all-union scientific and practical conference. 
The discussion specifically addressed the particular types of 
improvement in the planned management of the economy that would 
ensure closer coordination between the planning system and the 
new, progressive creative initiatives of the workers and the 
labor collectives. 


Such a formulation of the problem is clearly understandable. 
The formulation is stipulated by the new, more complicated goals 
for improving the management of the national economy that were 
discussed at the 25th party congress and at subsequent plenums 
of the CPSU Central Committee and in the pronouncements of com- 
rade L. I. Brezhnev. The essence of the goals is in the need 
to improve substantially the content and methods of planning in 
forthcoming years. The highest priority will be given to the 
five-year plans to intensify the effects of the total economic 
system and socialist competition on the effectiveness of pro- 
duction and the quality of work. 


While drawing up the plans for the fundamental directions in 
the economic and social development of the country during the 
periods to 1985 and 1990, USSR Gosplan is proceeding from the 
necessity to create economic and organizational conditions, as 
early as the llth Five-Year Plan, for the enhancement of the 
role that the five-year plans will play in the proportioning and 
balancing of the total economy. In this connection, problems 
have arisen that require solutions, such as those of improving 
the methods of drawing up and balancing the plan for the five- 
year period in general as well as for each year individually, 
and of strengthening the economic and moral involvement and 


the responsibility of the ministries, associations, and 
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enterprises for the formulation and carrying out of optimum 
five-year plan tasks in terms of quantitative and qualitative 
indicators. 


The substantial increase in the role of the five-year plan in 
total economic operations and the conversion of plan annual 
targets into primary orientations for the rate and proportion 
of reproduction and for the organization of the operation of 
each enterprise amount to difficult tasks. Their completion 
requires the reexamination of a series of established tradi- 
tions in the management, planning, and methods of economic op- 
perations. These tasks create new problems in the organiza- 
tion of the socialist competition by requiring that the role of 
competition be intensified during the drawing up and implemen- 
tation of stepped-up, optimum five-year plans. Counter plan- 
ning is particularly significant here, since it is an impor- 
tant method for organizing the formulation and broad discussion 
of five-year plan projects by collectives of production associ- 
ations and enterprises using control figures received from the 
ministries. 


This approach does not weaken the effectiveness of the annual 
plans. These plans are called on to specifiy the goals of the 
five-year plans that were approved for the appropriate year and 
to supply the organizational and economic preconditions that are 
conducive to the successful fulfillment of the total five-year 
plan. The five-year plan thus, in reality, becomes the basic 
directive plan for the economic and social development of the 
country. 


When the emphasis is placed on the fulfillment of the five-year 
plans, the continuous activity of fulfilling their targets is 
ensured. This has the advantage of overcoming the practice of 
formulating the annual plans on the basis of the “achieved 
level,” which interferes with the full use of intraorganiza- 
tional resources. New potential for increasing the effective- 
ness of cost accounting and economic and moral incentives con- 
sequently are uncovered. At the same time, the economic re- 
sponsibility of the ministries, associations, and enterprises 
for the final performance in individual years and over the full 
five-year plan grows. It then becomes possible, on the one 
hand, to increase the self-dependence of sectorial ministries 
and associations in the drawing up and implementation of the 
annual plans, and, on the other hand, to raise the level of 
operational performance for the long-term planning of the na- 
tional economy by USSR Gosplan, ministries, departments, and 
the councils of ministers of the union republics. 


The proper combination of the drawing up and approval of plan 
targets “from above” and the formulation of plans by 
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enterprises and organizations “from below" is vital. The ini- 
tiatives of the labor collectives and advanced know-how also 
should be given a full accounting in the plan. Socialist com- 
petition is called on to play a decisive role here. The task 
now consists of converting the competition into the primary me- 
thod of organizing the planned work in production associations 
(enterprises) and to direct the competitors to the identifica- 
tion of deep resources for the further growth of production and 
the enhancement of its effectiveness. Preference should be 
given to those labor collectives that ensure the drafting and 
implementation of stepped-up five-year and annual plans. 


The necessity for improvements in planning and competition is 
borne out by an analysis of the factual situation in the draw- 
ing up of counter plans in recent years. With the shift in 
1978 to the new procedure of drafting counter plans and pro- 
viding for their inclusion in the assignments of the state 
plans, the number of enterprises that adopted these plans de- 
creased in comparison with 1977. Last year, 5,000 enterprises 
prepared counter plans relating to the five-year plan, while 
2,400 enterprises prepared counter plans relating to the annual 
plan. This amounts to a total of 7,400 enterprises or 17 per- 
cent of the total number of industrial enterprises. However, 
the counter plans have changed and become more effective than 
they were in 1977 when 18,000 enterprises used them. The dif- 
ferences between the content of the counter plans within indi- 
vidual ministries have become substantial. The quotas for 
sale production in some of the ministries have reached 5 to 6 
percent of the total volume, while in other ministries it is 
less than 1 to 2 percent. 


The amount of attention paid in the counter plans to the indi- 
cators of production effectiveness are grossly inadequate. In 
1979, several ministries generally failed to draft counter plans 
for labor production (Ministry of the Gas Industry, Ministry of 
Construction, Road and Municipal Machine Building, and Minis- 
try of the Medical Industry) while others forecasted insignifi- 
cant increases in production effectiveness. The proportion of 
increased production resulting from the rise in labor produc- 
tivity in the plans for the current year amounts to approxin- 
ately 80 percent, but according to the counter plans this fig- 
ure was less than 60 percent. 


Checks show that some collectives are merely adopting the coun- 
ter plans as a formality, without substantially mobilizing in- 
ternal resources. A lack of interest on the part of the collec- 
tives is one of the reasons for this. Other causes are short- 


comings in planning practices and the permitted deviations be- 
tween annual plans and the approved five-year plans. 
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L. I. Brezhnev stated at the 16th Congress of Trade Unions: 
“When the worker knows that his voice is being hearg, that he is 
being counted, and that his thoughts actually are being taken 
into account during the drawing up of social and economic plans, 
then, and only then, will he feel that he is a true manager of 
production and of his own fate. It is here that political and 
production goals come together. One of the additional advan- 
tages of the counter plans is that they inherently allow the 
coordination of the active creativity of the workers with the 
total planning system. The initiative of the labor collectives, 
as it is expressed in the counter plans, will be implemented 
successfully when the plans are included in the obligatory in- 
dicators for fulfillment of the five-year and annual plans. In 
this case, the interests of the labor collectives closely merge 
with those of the state. 


The ministries, departments, and the councils of ministers at 
the republic level must examine the projects in the counter 
plans of the associations and enterprises carefully, introduce 
the necessary amendments based on the demands of the national 
economy and the provision of material resources, and approve 
them according to established procedures. When drafting the 
counter plans, particular attention should be given to the pro- 
per allocation of the work force, the introduction of techni- 
cally sound output quotas, the most complete use of production 
capacity, and the cost effective consumption of raw and finish- 
ed materials, fuel, and electrical energy. In the final analy- 
sis, it is a matter of the most appropriate selection of indi- 
cators and criteria of evaluation which guide the competitors 
and facilitate their coordination with the mechanisms of cost 
accounting, economic incentives, and bonus systems. 


Our party has adopted a policy of improving the final indica- 
tors that characterize the improvement of the national economic 
results of the operations of each enterprise and organization. 
Among these, high priority is attached to the indicator for 

the supply of goods from the specific product lists to consum- 
ers and the timely opening of newly constructed structures for 
enterprises and projects. These indicators respond not only to 
consumer interests (the buyers) but also to national economic 
interests. Intensification of attention to them promotes the 
balancing of the plan both at the national economic level, as 
well as on the level of each individual enterprise and associ- 
ation. It also must be kept in mind that the indicators for 
the supply of goods in physical terms and the introduction in- 
to operation of new capacity and fixed capital are closely 
aligned with the improvement of the economic ties and the 


strengthening of economic contracts. The improvement of their 
role in the economic system and in the organization of 
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socialist competition encourages the acceleration of capital 
turnover, the growth of the capital-output ratio, and the 
achievement of large productive output at minimal cost. 


Nevertheless, according to data of the USSR Central Statistical 
Administration, plans for the delivery of goods from the specif- 
ic products list are underfulfilled by many enterprises. There 
are various reasons for this. But one thing is clear, the only 
way to ensure the smooth flow of supply and production is 
through the efforts of all of the collectives, and not in isola- 
tion, but in cooperation both with associated organizations, the 
suppliers of raw and finished materials, customers, and the 
transportation workers. Consequently, the combined, mutually 
coordinated socialist obligations and the counter plans are be- 
coming increasingly more significant factors in the mastering 
of the indicators for the delivery of goods in physical terms 
and the guaranteeing of the regular, smooth work of every col- 
lective. The broad shift to direct, steady economic links and 
the conclusion of long-term contracts while simultaneously 
strengthening the material and moral responsibility for the 
timely delivery of goods to consumers are highly significant. 

It is becoming a reliable precondition for the successful ful- 
fillment of the five-year and annual plan assignments based on 
the indicators of production efficiency and increases in the 
effectiveness of competition. 


Socialist Competition 
Moscow EKONOMICHESKAYA GAZETA in Russian No 19, May 79 p 9 


[Text] Planning always has been inseparably linked with so- 
cialist competition. V. I. Lenin envisioned the core of the 
management of the national economy in the planning process, and 
an authentic socialist method in competition tor organizing the 
activity of labor collectives in the struggle to implement the 
plans for economic and social construction. 


The State Committee for the Electrification of Russia plan, the 
initial long-term national economic plan in world practice, was 
drawn up under the leadership and direct participation of V. lI. 
Lenin. Lenin's ideas on planning served as a scientific foun- 
dation for the formulation of the first five-year plan, the 
50th anniversary of which is now being observed in cooperation 
with the sister countries. As with planning, socialist compe- 
tition also has won wirld-wide recognition. Their inseparable 


linkage has been reemphasized forcibly in the decree of the 
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CPSU Central Committee: “On the 50th Anniversary of the first 
five-year plan for the development of the national economy of 
the USSR." 


Growing Role of Five-Year Plans 


In accordance with the main directions for the improvement of 
the economic system that were discussed at the 25th CPSU Con- 
gress, subsequent plenums of the CPSU Central Committee, and 

the talks of L. I. Brezhnev, the role of long-range plans in the 
development of the economic and organizational management of the 
operation of enterprises is growing. 


While drafting plans for the fundamental directions of the eco- 
rnoniec and social development of the country for the periods 
through 1985 and 1990, USSR Gosplan is proceeding from the ne- 
cessity to strengthen the scientifc base in the balancing of 
long-range plans and to establish the economic and organization- 
al eonditions for the further enhancement of the role of the 
five-year plan in the proportional and balanced development of 
the whole economy during the llth Five-Year Plan. 


This is dictated by the growing scale of the socialist economy 
and the increase in the number of sectors, large enterprises, 
and territorial production complexes. It is critical both for 
the consistent implementation of the policy of accelerating 
scientific and technical progress and for increasing the effi- 
ciency of the production required for improvements in the inter- 
sectorial and interregional proportions, in the priority ap- 
proach to the planning of capital investments, and in the stable 
and balanced economic links between enterprises, sectors, and 
regions. 


The role of the five-year plan in the entire sphere of economic 
activity has increased dramatically. The conversion of the 
goals of the plans, which have been approved on a yearly basis, 
into the primary guides for the rate and proportion of repro- 
duction and the organization of the operations of enterprises 
is a difficult task that requires the reexamination of certain 
entrenched traditions in the management, planning, and methods 
of economic operations. The task also poses new problems for 
the organization of socialist competition. The part played by 
competition in the drafting and implementation of stepped-up, 
optimum five-year plans needs to be strengthened. Competition 
in the structure of the counter plans should be expanded since 
it is an important method for organizing the development and 
extensive discussion of five-year plan projects by collectives 
of associations and enterprises based on the control figures 


obtained from the ministries. 
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Under such an approach, when the emphasis is placed on the five- 
year plans and their fulfillment and the continuous functioning 
of the goals of these plans is ensured, while the evaluation of 
the fulfillment of the five-year plans occurs using mounting 
results, the optimum organizational and economic conditions for 
systematic and proportional development can be achieved in prac- 
tice, along with the maintenance of stable economic ties between 
enterprises. All of the factors for the growth of the produc- 
tion of social labor and the increase in the efficiency of the 
application of national economic resources as well as improve- 
ments in the removal of all types of bottlenecks and shortages 
can be influenced forcefully by the further enhancement of the 
role of the five-year plans and by improvements in their balan- 
cing. 





Consequently, the task amounts to the implementation of social- 
ist competition, particularly counter plans, and its conversion 
into a paramount form of organizing planned work in production 
associations (in enterprises), after having directed the compe- 
titors toward the identification of deep resources for the fur- 
ther growth of production and increases in its efficiency. 
Preference should be given to those labor collectives which will 
draw up and fulfill stepped-up five-year and annual plans. 


Problems of Counter Planning 


In 1978 and in the present year, in addition to the positive re- 
sults there also has been a certain amount of shortcomings in 
the working up of counter plans by the enterprises and in the 
management of this activity by the ministries. 


The number of enterprises adopting counter plans decreased in 
comparison with 1977 after the conversion in 1978 to the new 
procedure of developing counter plans and allowing for their in- 
clusion in the targets of the state plans. Counter plans rela- 
ted to the five-year plan were used in 5,000 enterprises last 
year. They helped surpass by more than 3 billion rubles the 
goals set by the ministries for the realization of production. 
Counter plans related to the annual plan were adopted by 2,400 
enterprises. Their fulfillment made it possible to exceed by 
250 million rubles the initial targets of the ministries for 
the realization of production. Thus, counter plans were de- 
veloped in the past year by 7,400 industrial enterprises, or 

17 percent of the total number. The counter plans, of course, 
now have a different content. They are more efficient than 
they were in 1977 when they (over and above the annual plan) 
were adopted by 18,000 enterprises, or 41 percent of the total. 


It is necessary to mention the extremely inadequate attention 
that is given in the counter plans to the indicators of the 
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efficiency of production. In 1979, some ministries generally 
did not use counter plans based on labor productivity (Ministry 
of the Gas Industry, Ministry of Construction, Road and Munici- 
pal Machine Building, and Ministry of the Medical Industry) 
and others only provided for a small increase in labor produc- 
tivity. Competition in the structure of the counter plans is 
being influenced substantially by the existing shortcomings in 
planning and the permitted deviations in the annual plans from 
the approved five-year plans. 


It is quite clear that when five-year plans for the economic 

and social development that contain a distribution of targets on 
an annual basis are used to the fullest extent possible as a 
fundamental form of planning and organizing the production and 
economic activity of enterprises, associations, and ministries 
it will become possible to increase substantially the effective- 
ness of competition during the drawing up and implementation of 
five-year plans. In the process, socialist competition should 
be developed widely not only between individual enterprises, but 
also between groups of associated enterprises and sectors that 
are connected by a unified technology, extensive cooperation, 
and combined production. It also would be advantageous if the 
significance of the personal five-year plans of workers and en- 
gineering and technical personnel was increased in the competi- 
tion process. 


This approach to the development of the structure and methods 

of competition will make it possible tc identify and use produc- 
tive reserves more completely and to direct the creative initia- 
tive of the workers to the formulation and implementation of 
solutions to large, complex problems associated with the techni- 
cal, economic, and social development of enterprises and associ- 
ations. 


The enhancement of the role of the labor collectives in the 
drawing up and discussion of project plans was foreseen during 
the preparation of the decree on improving the planning process 
and strengthening of the effects of the economic system on effi- 
ciency and quality. The aim is to expand the authority of the 
enterprises in the formation and application of economic incen- 
tive funds and in the solving of ovher economic and financial 
problems. This expansion is in full agreement with the provi- 
sions of the USSR Constitution. At meetings of industrial and 
office workers and at regular production meetings, discussions 
are now being held simultaneously on five-year and current pro- 
ject plans for production associations and enterprises, and the 
suggestions from the workers are considered during the approval 
of the plans. 
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Reference Point -- Final Results 


The importance and effectiveness of modern socialist competition 
to a large extent is a factér of the proper selection of the in- 
dicators and the evaluation criteria that are used to guide the 
competitors, and which facilitate their coordination with the 
system of cost accounting, economic incentives, and material and 
moral incentives. In accordance with the formulated economic 
strategy, our party will pursue a policy of improving those fi- 
nal indicators that signify the improvement of national economic 
results from the performance of individual enterprises and organ- 
izations. These are the indicators that are aimed at increasing 
the level of fulfillment of consumer demands and the effective- 
ness of production and the qual’ty of work. 


Paramount among the final production indicators adopted in the 

competition procecs is that of the supply of goods to consumers 
from the specific products list and the timely opening of com- 

pleted structures for new enterprises and projects. 


Data from the USSR Central Statistical Administration show that 
a large number of enterprises are underfulfilling plans for the 
supply of goods from the specific products list. The underful- 
fillment is caused by various factors including but not limited 
to the activities of the enterprises themselves. But it must 
be kept in mind that the widespread dissemination of the recom- 
mended approach to the evaluation of the performance of indus- 
trial enterprises, transportation, material and technical sup- 
ply organizations, and other sectors is a primary condition at 
this point in time for the fuller and more timely satisfaction 
of the demands of the national economy and the population and 
for improving the role of the consumer by producing goods of 
the required assortment and quality and ensuring a proper tem- 
po in the production and reciprocal delivery of goods. 


It is abundantly clear that this problem can only be solved 
through the efforts of all of the enterprise collectives, and 
not just in solation but in cooperation with associated enter- 
prises, suppliers of raw and finished materials, consumers, and 
transportation workers. The cooperative, mutually coordinated 
socialist obligations and counter plans, therefore, are becom- 
ing an increasingly important factor in the timely supply of 
goods in physical terms and are guaranteeing the regular and 
smooth work performance of each collective. 


One of the highest priorities and urgent tasks is to strength- 
en the effects of the total economic system, including planning, 
organization and management, economic levers and incentives, 


and various forms of socialist competition, on the improvement 
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of the application of labor resources and the growth of labor 
productivity. At the same time, this will aid in more effec- 
tively solving the problem of consolidating labor resources, 
which is a necessary precondition for raising the efficiency of 
labor and production. 


Therefore, subsequent to supplying goods from the specific prod- 
ucts list, the indicator of labor productivity must be trans- 
formed into a primary planning and evaluation indicator and a 
fundamental criterion for evaluating the effectiveness of the 
performance of each industrial enterprise, the transportation 
system, each construction project, and each sovkhoz and kolkhoz. 


The strengthening of the economic system to raise the quality of 
all types of goods also will be a high priority. The quality of 
equipment and consumer goods must be improved substantially in 
the coming years. Related to this is the improvement of the 
quality of raw materials and construction materials, and their 
more cost effective use. The cited problems clearly will merit 
close attention during the llth Five-Year Plan. A combined ap- 
proach is necessary for the successful solution of these prot- 
lems; consequently, it is necessary extensively to transfer the 
advanced know-how of enterprises in Moscow, Leningrad, L'vov, 
Sverdlovsk, and other cities and rayons, in which the system of 
complex quality control has been introduced. 


The tasks that must be completed to improve the economic system 
and the methods for their implementation are dictated by the 
very necessities of life and the conditions for the development 
of the economy in the short term. They are in complete agree- 
ment with the economic strategy that was formulated at the 24th 
and 25th party congresses. There is also every reason to be- 
lieve that they will be fulfilled. Nevertheless, to accomplish 
this much work is yet to be done, particularly by planning and 
operational organizations. 


It is crucial that the enterprise collectives actively partic- 
ipate in the campaign for efficiency and quality now when the 
plans for the llth Five-Year Plan are still being formulated, 
and that their counter plans allow for higher indicators (than 
those of the control figures that they will receive) for labor 
productivity and the quality of goods, the conservation of me- 
tals, fuels, and other types of raw and finished materials, and 
the enhancement of consumer goods and national economic produc- 
tion at relatively low current and one-time costs. 


Socialist competition must be given more extensive development 
in the total application of the available potential for in- 


creasing production efficiency and the quality of work using 
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the experience of the leading enterprises during the 10th Five- 
Year Plan. The increased development of competition should pro- 
mote the contemplated improvements in the plan indicators for 
economic and social development, as well as the criteria for 
evaluating the performance of enterprises and associations dur- 
ing the summing up of economic activity and the results of 
socialist competition. 


Improvements in the organization of drawing up of the five-year 
and annual counter plans and the broader discussion of i:iem by 
industrial workers, engineers and technical personnel, of“ice 
workers, trade union committees, and other organizations will 
make it possible to use more extensively the deep reserves for 
the growth of production and its efficiency, and to increase 
the effectiveness and organizational role of socialist competi- 
tion in the fulfillment of the economic assignments of the 10th 
Five-Year Plan and the new, llth Five-Year Plan, which we are 
now in the process of drafting. 
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BETTER PLANNING, MANAGEMENT OF AGRO-INDUSTRIAL COMPLEX DISC JSSED 


Moscow EKONOMIKA I MATEMATICHESKIYE METODY In Russian No 3, May-Jun 79 
pp 44h-453 

[Article by N. P. Fedorenko: "On Improving the Planning and Management 
of the Agro-Industrial Complex" |} 


[Text] The July (1978) Plenum of the CC CPSU definedthe basic directions 
for the further development and increased efficiency of the country's 
agriculture and of the branches which provide for its industrialization, 
and the ways to achieve scientific and technological progress and to 
improve socio-economic relations in the village. 


The problem of the further growth and increased efficiency of agricultural 
production is a difficult and overall problem. It embraces all of the 
spheres of social production and affects the vital interests of our entire 
society and of every Soviet person. The Communist Party has devoted un- 
remitting attention to the development of agriculture at all of the stages 
of our country's historical path. Basing itself on the decisions of the 
July Plenum, the November (1978) Plenum of the CC CPSU decreed further 
measures to increase yields and the productivity of livestock and poultry, 
to increase the gross harvests of grain and other agricultural crops, to 
increase the production of meat, milk, eggs, and wool, and to fulfill the 
plans for the procurement of cropping and animal husbandry products. The 
plenum also demanded persistent work to eliminate losses and to ensure 
the safekeeping of agricultural output and to strengthen the material base 
for its storage and processing (L. I. Brezhnev, "Speech at the 27 November 
1978 Plenum of the CC CPSU. Decree of the Plenum of the CC CPSU,” Moscow, 
Politizdat, 1978, p 27). 


The accomplishment of most (if not all) of the most important socio-economic 
tasks which face our society at the current stage of its development de- 
pends to a decisive extent upon the efficient development of the agrarian 
sector of our economy. At the present time the state is assigning around 
ef percent of its total capital investments to agriculture and the bran- 
shes directly connected with it. Under present conditions approximately 
three-fourths of our retail turnover in state and cooperative trade is 


accounted for by food, clothing, and footwear, that is, by those goods 
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which are produced basically from the output of agriculture [1, pp 356, 
458-459]. 


The consistent realization of the party's agrarian policy which was 
worked out by the March (1965) Plenum of the CC CPSU has ensured a sub- 
stantial upsurge in this vitally important branch of our economy. This 
has expressed itself, above all, in a strengthening of its material and 
technical base. During the past period fixed productive capital in the 
village has increased by 2.8 times and power capacities by 2.3 times 

[L. I. Brezhnev, "On the Further Development of USSR Agriculture. Report 
at the 3 July 1978 Plenum of the CC CPSU. Decree of the Plenum of the 

CC CPSU adopted on 4 July 1978," Moscow, Politizdat, 1978, p 6]. 


However, while giving their due to these unquestionable successes, it 
cannot but be seen that the return from expenditures in agriculture 

is still insufficient. Year after year the capital-intensiveness of a 
unit of increase in gross output increases, while return on capital, 
correspondingly, decreases. During the period when it was necessary to 
rapidly overcome agriculture's lagging behind other branches in the field 
of equipment and capital-labor ratio such tendencies were to a certain 
extent justified. But one cannot but be disturbed by the fact that the 
increase in the capital-labor ratio of agricultural production is being 
accompanied by an outstripping increase in production expenditures compared 
to the increase in the production of output. The cost of producing a unit 
of a number of types of agricultural output is increasing. We have to 
accomplish a further rapid development of agricultural production, but 
this does not mean that our successes have to be achieved at any cost. 


Consequently, along with a further growth of agricultural output, especial 
attention should be given to increasing the efficiency of its production. 
"The task...of increasing the efficiency of agricultural production,” L. 
I. Brezhnev emphasized at the July Plenum, "must, under current condi- 
tions, be placed in the forefront" [Ibid, p 32]. The importance of this 
problem is also connected with the fact that in the forthcoming period a 
sharp decrease in the growth of labor resources is expected. Their main 
consumer for the time being continues to be the agro-industrial complex 
(AIC). This is why the entire increase in the output of agriculture and 
of the AIC as a whole will have to be achieved solely on the basis of 

a rise in labor productivity. More than that, the agriculture of a number 
of areas will have to serve as a source for replenishing the labor power 
of other branches of the economy. 


The problem of increasing the efficiency of agriculture has political, 
economic, social, scientific and technical, and other aspects. We shall 
touch upon only some of, as it seems to us, the key economic issues. 


The first of them should probably be designated as the formation of the 
AIC which at the present time is objectively occurring under the influence 
of a deepening social division of labor. The AIC contains the branches 
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which supply agriculture with the means of production (sphere I), agricul- 
ture itself (sphere II), and the branches which have the task of procuring, 
transporting, storing, processing, and realizing agricultural output 
(sphere III). 


However, the structure of the AIC which is being formed has not yet taken 
its final shape, and there is a lack of balance in the development of 
individual branches of the complex. The basic mass of the workers em- 
ployed in the sphere of the AIC are being used as before in agriculture. 
They account for around two-thirds of the total number, while the produc- 
tion of industrial means of production for the village, and also the pro- 
curement, transportation, storage, processing, and realization of finished 
output made of agricultural raw materials are experiencing a shortage of 
labor power. 


There has now developed a clear lagging in the development rates of the 
branches of spheres I and especially III of the AIC. Compared with the 
7th Five-Year Plan, the amount of capital investments in agriculture 
during the 9th Five-Year Plan increased by 2.6 times, while the increase 
in light industry was 2.3 times, and in the food industry it was only 

1.8 times. From 1970 through 1977 fixed productive capital in agriculture 
increased by 84 percent, while in light industry this increase was only 

65 percent, and in the food industry--60 percent, including 36 percent 

in the sugar industry [1, pp 40, 133, 352-353]. 


The insufficient development of the branches which provide for the processing 
and storage of agricultural output is turning into substantial losses for 
society. An important share of certain cropping products for whose produc- 
tion enormous labor, material, and financial resources are expended perishes 
because their reliable storage and punctual processing is not being provided 
for. For example, the processing of sugar beet within 90 days after its 
procurement ensures an output of 14 to 15 kilograms of sugar from a quintal 
of roots. If, however, the processing period is drawn out to 150 days, 

the specific sugar output declines to 4 to 5 kilograms. There are also 
substantial reserves for increasing efficiency in, for example, the pro- 
duction, transportation, and use of mineral fertilizers. 


The insufficient development of the branches which form sphere I of the 
AlC is resulting in a high level of labor expenditures in agriculture, 
above all, due to a lack of the machinery and equipment which is necessary 
for the overall mechanization of production processes. In addition, an 
optimal ratio between, for example, the number of tractors and the necessary 
sets of agricultural machinery is not being maintained. For this reason, 
such a first-class tractor as the K-701 is operating with unproductive 

and imperfect mounted implements. In addition, of the nearly 80 imple- 
ments which it requires, there are less than 30. For this reason, the 
potential capacity, productivity, and estimated efficiency of the K-701 
tractor is, in essence, not being realized. 
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There are also definite disproportions in agriculture itself. Thus, 
during the last 15 years the increase in capital expenditures for land 
improvement has substantially outstripped the increase in expenditures 
for the development of these lands with the result that the productivity 
of irrigated lands differs little in many areas from the productivity of 
dry lands. 


The absence of normal conditions for storing equipment on a number of 
kolkhozs and sovkhozs shortcomings in the quality and reliability of the 
equipment itself, a failure to comply with operations norms, and in cer- 
tain cases insufficiently qualified mechanization specialists--all of this 
shortens the normed service life of agricultural-machinery. As a result, 

a substantial proportion of the deliveries of agricultural equipment are 
assigned to replace equipment which has prematurely been written off. 

There is no necessity to explain what an enormous economy of social labor 
and capital investments could be yielded from the creation of elementary 
structures for the storage of machinery. The expenditures for the construc- 
tion of such structures would be covered many times over by an economy of 
capital investments and resources for the production of agricultural equip- 
ment. 


Thus, one of the central tasks in increasing efficiency is a substantiation 
of optimal development rates for the branches which are members of the AIC, 
a substantial improvement of its structure and of interbranch and branch 
proportions, and an efficient use of what has already been achieved or 
produced. In order to realize this task there have to be serious measures 
to improve the planning and management of agriculture and of the entire 
AIC. As is known, it was already stated in the Summary Report of the 

CC CPSU to the 25th Party Congress that in planning the development of 
agriculture and the branches connected with it we frequently come up against 
departmental disunity and that the time has come to ensure a single national 
economic approach to the development of the entire agro-industrial complex 
[Materials of the 25th Congress of the CPSU," Moscow, Politizdat, 1976, 

p 53}. At the present time decisions concerning the development of each 

of the branch elements of the AIC are frequently made independently of 

one another and partial branch tasks are advanced to the forefront, which 
frequently does not accord with the final goals of the complex. Under 
these conditions the distribution of capital investments and material and 
technical resources among the AIC branches is made difficult. The agro- 
industrial complex has to be regarded as an organically single whole in 

the structure of the socialist economy. Only well-directed management of 
the development of all of the branches of this complex will make it possi- 
ble to avoid the disproportions which arise between its component elements 
and to orient their development toward their achievement of the final goal-- 
a fuller satisfaction of society's needs for the foods and consumer goods 
which are produced from arricultural raw materials. 


In order to overcome the shortcomings in the planned management of the AIC 
it is necessary to resolutely shift to special-purpose programmed planning 
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which orients all of the branches of the AIC toward an increase in the 
production of final output. Great assistance here can be provided by 
mathematical economic methods, including the solution of the problems of 

an optimization of the distribution of limited resources with a maximization 
of the expected effect. Existing experience shows that the use of these 
methods to solve the problems of specialization, siting, the rational 

use of the production apparatus, the transportation of output, and others 
makes it possible to achieve an economy of capital and operating expenditures 
of up to 20 percent compared with the traditional computation methods. 


Historically, the methods of mathematical statistics were the first to be 

used in application to the economy of agriculture. Academician V. S. Nemchinov 
played an outstanding role in developing them for the solution of agrarian 
problems. The research performed by him in the field of analyzing the 

social structure of the Soviet village, of a sample measurement and fore- 

east of yields, in the organization of statistical observations, and so 

forth [2] had a marked influence on the development of the science of eco 
nomics. Today also statistical methods are widely used in analyzing the 
influence of natural-climatic and other factors on the productivity of 
agriculture, and so forth (See, for example, [3]). 


As is noted above, the use of optimization models can yield a great benefit 
for the solution of the problems of increasing the efficiency of agricultu- 
ral production and of the functioning of the AIC as a whole. Optimization 
models of the development and location of agriculture (See, for example, 

(4, 5]) make it possible to calculate (in a territorial breakdown) the 
structure of sown areas and the herds of agricultural livestock, the amounts 
of gross and commodity output, and the needs for the capital investments 

and labor and material resources which will ensure a minimization of adduced 
expenditures for the production of agricultural output of assigned amounts 
and structures (or a maximization of the production of output with assigned 
resource ceilings). 


The differences in posing problems of this kind have to do chiefly with 
the method of inventorying the types of land resources, the amount and 
character of land improvement work, and the transformation of land; a de- 
tailization of the calculation of the needs for feed, fertilizers, and 
material resources; and structural limitations on sown areas which are the 
result of the requirements of agrotechnics, and also limitations on the 
production of gross or commodity output. One of the modifications of this 
kind of agricultural development optimization problem which was made in 
the All-Union Scientific Research Institute of Feeds of the USSR Ministry 
of Agriculture with regard to the experience of previous practical reali- 
zations has been included in the first stage of the automated production 
calculation system of USSR Gosplan. 


Some of the ways in which the problems are posed are designed for the 
planning of individual subbranches of agriculture, in particular: grain 
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[4, 5 and others] with regard to the transportation expenditures during 
grain procurement; the growing and processing of cotton [6]; and the grow- 
ing and processing of sugar beet [7 and others] including a determination 
during the solution process not only of harvest amounts, but also of har- 
vest schedules in order to minimize sugar losses. 


In order to increase the adequacy of the reflection of real production 
conditions models of the development of the agrarian subbranches are being 
proposed that take account of the possible damage to the economy as a 
whole and to agriculture itself from chemicalization, particularly from 
the use of pesticides and mineral fertilizers [8]. On the basis of the 
results of the calculations, more expensive, but less toxic pesticides 
prove to be economically more advantageous. Another direction is the 
calculation of accidental factors which occur as a result in unpredicted 
changes in weather conditions by means of the methods of stochastic pro- 
gramming. 





Approaches to the mathematical economic modeling of the agro-industrial 
complex from the point of view of the single final goal of its functioning 
are receiving an intensive development [9, 10 and others]. The distinguish- 
ing feature of a model of this type is the direct coordination between 

the results in agriculture and the amount of material resources allocated 
for its development, and the distribution on this basis of capital invest- 
ments among the branches which are members of the AIC. This type of model 
is being developed now jointly by the Central Institute of Mathematical 
Economics of the USSR Academy of Sciences and the Main Computing Center of 
Gosplan USSR. Numerous projects are being carried out in the field of 
modeling the individual subsystems of the agro-industrial complex, above 
all, regional ones (11-13, and others]. The singling out of regional 

AIC and the optimization of their structures has become an important di- 
rection of scientific research in republic economic institutes. The 
process of agro-industrial integration is leading to the appearance of 

new formations, particularly of enterprises, firms, and associations, which 
is demanding the development of methods for optimizing their internal 
structures and production programs. 


Thus, the use of mathematical economic methods and models is becoming one 
of the important ways of accomplishing the task of increasing economic 
efficiency. There has to be a wider practical use of this powerful scien- 
tific apparatus by planning and management agencies at the various levels 
of the management of the agro-industrial complex. 


An important condition for the realization of the special-purpose programmed 
approach is an improvement of the forms of the management of the AIC and 
this, in its turn, requires a clearer structuralization of it. Its following 
elements have to be clearly defined within the country's agro-industrial 
complex: specialized interbranch complexes (for example, cotton complexes), 
territorial complexes (for example, the complex of the Non-Black Earth Zone 
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of the RSFSR), specialized associations (for example, Moldplodoovoshch) , 
and specialized enterprises (for example, the Sovkhoz-Pplant). Special 
managerial agencies endowed with the appropriate authority have to be 
created to manage these elements of the AIC. 


The development of special-purpose programs makes it possible to concentrate 
resources and, consequently, to make overall use of the basic factors of 
production intensification (mechanization, chemicalization, land improvement, 
and biological factors). In this case the necessary effect is achieved. 
This was the case, for example, in developing the Golodnaya Steppe in 
Uzbekistan for the production of cotton and in the creation of a new rice 
sowing base in the Kuban'. These and other examples bear witness to the 
fact that we have already built up experience in carrying out large 
special-purpose programs in the field of agriculture. However, a wider 

look has to be taken at the problem of improving the planning and manage- 
ment of the agro-industrial complex. There are still a number of unsolved 
problems here. This applies above all to the necessity for improving the 
system of state procurements of agricultural products in order to ensure 

a rational zonal and economic specialization and concentration of produc- 
tion. 


The practice of a leveling distribution of scarce material and technical 
resources without regard to the plant increase and output production was 
rightly subjected to criticism at the 25th Congress. It is scarcely jus- 
tifiable to have a procedure in which the state procurement plans are as- 
signed from above, while the draft plans for production specialization and 
concentration are made up independently of this by the oblasts, rayons, and 
farms themselves. This kind of situation makes it difficult to adopt 
objective planning decisions with regard to overall national economic in- 
terests. It should also be noted that in a number of oblasts, there is 

a widespread unjustified practice of replacing detailed economic calcula- 
tions with the "planning" of production and procurements at approximately 
the same rates from the achieved base. 


In 1965, the stimulation of the production of above-plan output was intro- 
duced through 50 percent markups over the procurement price. At a certain 
stage this played an important role. However, it cannot but be seen that 
this kind of procedure engenders an endeavor to understate plans on the 
part of certain economic executives. 


The necessity has also arrived for expanding the horizon of planning and 
strengthening the development of economic norms, for planning from the 
finished output of the complex, and for solving a number of other methodo- 
logical problems. In particular, the indicators for the amount of the 
production and procurements of agricultural products in physical terms 

and for the yield of agricultural crops sometimes do not take account 

of the national economic demands upon output quality. 
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The system of incentives has to be organically connected with the criteria 
and indicators of actual efficiency, which requires a further improvement 
of economic levers and stimuli. 


Correct price setting is an important condition for ensuring the balanced 
development of the branches of the AIC and for stimulating their efficient 
work. A great deal has already been done in this field. Procurement 
prices have been increased for many agricultural products (in particular, 
by decision of the July (1978) Plenum of the CC CPSU), definite work has 
been performed on the territorial differentiation of procurement prices, 
and so forth. However, a parallel process is taking place of increasing 
the cost of the production of output and, moreover, frequently at outstrip- 
ping rates. The following factors which have given rise to an increase in 
the cost of agricultural output can kb distinguished. 





First, the branches of sphere I of the AIC frequently unjustifiably in- 
crease prices for the means of production which are supplied to agricul- 
ture. For example, the prices for the new types of K-700 and K-701 tractors 
per unit of engine capacity are 30 to 40 percent higher than the prices 

for the same tractors of previous models. The prices for new trucks per 
ton of load capacity are also 20 to 40 times higher than for the trucks of 
the beginning of the 1960's. In 1971-1975 the cost of a single livestock 
place which had been built on the country's sovkhozs was 4.7 times higher 
than in 1961-1965. 


The prices for mineral fertilizers have also been increasing to a greater 
extent than their nutritional content. In addition, there are essential 
differences in the cost of the nutritional substances contained in the 
mineral fertilizers which are shipped to agriculture. If we calculate 

the price of fertilizers per ton of nutritional substance, it will turn 
out that in nitrogen fertilizers it fluctuates from 54 to 174 rubles, in 
phosphorous fertilizers--from 88 to 160 rubles, and in potassium fertili- 
zers--from 19 to 65 rubles. Such price differences can hardly be regarded 
as being justified by any important factors. A similar situation exists 
for many types of construction materials, combined feeds, and so forth. 


It is completely obvious that this kind of price formation practice for the 
material and technical resources which are supplied to agriculture has a 
negative effect upon the economies of kovkhozs and sovkhozes. Prices for 
new means of production have to be established strictly with regard to 

the effect of their use. An increase in prices must not outstrip the 
increase in the productivity of the corresponding means of production. 


Secondly, the expenditures connected with wages in agriculture do not al- 
ways reimburse themselves. The wage systems on the kovkhows and sovkhozes 
have to be organically coordinated with an increase in the amounts of 
output production and in efficiency. The lagging of labor productivity 
growth rates behind an increase in wages leads to an increase in the cost 
of output and limits the possibilities for intra-farm accumulations. The 
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increase in the capital-labor ratio of agricultural production, which 
was discussed above, is having a definite influence on an increase in 

the cost of output: This increase is explained not only by the increase 
in prices for equipment, but also in a number of cases by its poor use 
and by the lagging development of the infrastructure. It is important 

to emphasize that to a substantial extent these shortcomings can and must 
be overcome through the efforts of the collectives of agricultural enter- 
prises themselves--the party is orienting them toward this. At the same 
time, additional measures from the state are essential. In particular, 
there has to be a further improvement of procurement prices. The procure- 
ment price levels for individual products and their correlations lead to 
uneven profit levels for production and to dissimilar results for it 
under the same conditions and do not always help to deepen production 
specialization. 


The existing procurement prices for grain crops, sunflower seeds, eggs, 
and certain other products make it possible to obtain a sufficient pro- 
fitability level. In these branches the incomes of the farms ensure ex- 
panded reproduction. The situation is worse with the prices for certain 
other cropping and animal husbandry products. Some branches continue to 
produce losses or negligible profits, which holds back the development of 
the specialization of the farms. 


In the process of improving procurement prices it is essential to: 


eliminate the substantial differences in the profitability of output 
and ensure accumulations sufficient for expanded reproduction at planned 
rates in every branch of agriculture; 


strengthen the stimulation of the production of those products in which, 
aS a result of the special characteristics of soil, climatic, and economic 
conditions, every zone specializes; 


ensure a more exact calculation in procurement prices of the content of 
nutritive and other beneficial substances (sugar in sugar beet, protein 
and fat in milk, and so forth); 


make wider practice of differentiated payments of the rent-type to the 
budget on the basis of the land register. 


An improvement of the cost accounting relations between the elements of 
the AIC is one of the very important key issues. At the present time, 
there is an insufficient ordering of relations between agricultural en- 
terprises and associations and the enterprises and associations of the 
State Committee for Agricultural Equipment and land improvement and 

water resources agencies. There needs to be an improvement of their rela- 
tions with construction and processing enterprises, procurement organiza- 
tions, and so forth. 
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Direct economic relationships are violated by the existence of a wide 
system of subsidies and privileges for agriculture, and also by a system 
of two price levels for the same means of production for agriculture and 
industry. All of this makes difficult a correct evaluation of the socially 
necessary expenditures for the production of output and of the economic 
efficiency of branches and enterprises. 


What is necessary in order to transfer the interrelations between the basic 
branch and functional elements of the AIC to a genuinely cost accounting 
basis? First of all, the development of a mutually acceptable system of 
stimuli--incentives and liability measures--for the punctual and high qua- 
lity fulfillment of plans and contract commitments which takes account of 
the economic interests of each element. Under present conditions, he 

who receives an understated plan and more resources frequently finds himself 
in a better position. It is necessary to make the system of evaluating 
the work of enterprises, associations, and larger territorial and economic 
elements directly dependent both upon resources supplies and upon the cor- 
relation between their normed and actual efficiency. This kind of mecha- 
nism should interest collectives in strenuous plans and ensure their eco- 
nomic responsibility for the use of resources. 


The long-term contract based on cost accounting principles and including 
the conditions and stimuli for mutual output deliveries, for the provision 
of services, other commitments, and the indicators for evaluating the 

final results of the work of the AIC subdivisions has to become the basic 
form of economic relationships in the AIC system. In our opinion, in order 
to ensure the effective interest of the sales and supply system and the 
production services system in a more active influence on the efficiency 

and quality of the work of the AIC as a whole and of its structural elements 
it is necessary to transfer these systems and their territorial subdivisions 
to self-reimbursement which depends entirely upon final results. Then the 
procurement system and the enterprises and associations of the State 
Committee for Agricultural Equipment and of the agricultural production 

and agro-chemical services will not only be financially interested in a 
better performance of their functions, but will also bear direct respon- 
siblity for their decisions and for the fulfillment of their contract com- 
mitments. 


More attention has to be devoted to improving the methods of stimulating 
an increase in labor productivity. Wider use has to be made of progressive 
forms of wages for final production results and of the rational use of 
productive capital and material resources. Many of these forms are well 
known and their effectiveness has been proven by practice. They include, 
for example, the job plus bonus systems, non-job sheet systems, and so 
forth which are oriented toward final production results and toward im- 
proving output quality and the effectiveness of productive capital and 
material resources. 
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There needs to be a further improvement of the relationships between agri- 
cultural and agro-industrial enterprises and associations andthe state in 
the field not only of price formation, but also of the development of a 
system of rental payments, fees for capital and other resources, and fees 
for credit. An end should be put to the practice of the formation of 

the so-called free profits remnant and the distribution of profits between 
the state and agricultural enterprises should be improved. 


Approximate calculations by economists show that a reorganization of the 
economic mechanism and of the entire system of economic relations in the 
AIC in the above-considered directions which ensure a consistent use of 
cost accounting methods, and a more active influence by economic levers 

and stimuli on the final results in efficiency of production will make it 
possible to achieve the long-term goals which have been set for the AIC 
with an economy of many billions of rubles in capital investments. It has 
to be said that these calculations are confirmed not only by the experience 
of the advanced elements of the AIC in our country and by economic expe- 
riments. The economic role of cost accounting relations based on economic 
interest, on a stimulation of managerial initiative and planning, and on 
the organization of production and an increase in its efficiency is also 
confirmed by the experience of a number of socialist countries. An instruc- 
tive example is provided by Hungary where since 1964 enterprises and all 

of the intermediate production and managerial elements in agriculture and 
in the AIC system as a whole have been transferred to complete cost account- 
ing; that is, to self-reimbursement and contract relations. State plans 
are realized through a system of contract relations and, at the same time, 
economic levers (prices, the forms of the withdrawal of profits, and so 
forth) have been put into good order. Administrative barriers were suc- 
cessfully overcome and managerial initiative was developed and, as a 
result of the economic reform, the efficiency of the country's agriculture 
has substantially increased. The experience of Hungary shows that an 
overall improvement of the system of the economic mechanism within the 

AIC can lead to substantial qualitative changes in the entire reproduction 
process and, above all, to an increase in output with a relatively small 
labor and resources expenditures. 


There has to be a coordinated solution of the problems of the development 
of agriculture and the other branches and spheres of the AIC. We are 
speaking precisely about the development of the entire complex, about 
pursuing a single technical and economic policy in its system, and about 
the use of uniform forms and methods of planned management on the basis of 
the active use of economic levers: cost accounting, prices, profits, cre- 
dit, and effective contract relations with an effective system of stimuli 
and sanctions. 


Finally, a further acceleration of scientific and technological progress 
in all of the member branches of the AIC is a very important issue. What 
is involved here is not simply a quantitative increase in the deliveries 

’ the means of production to agriculture, but the creation of progressive 
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and highly efficient technologies. Machine building has to provide for 
the creation of machinery and equipment complexes and systems which not 
only eliminate or reduce to a minimum manual labor in agriculture and 

in the processing branches, but which also ensure a rise in production 
efficiency and an immediate solution of the urgent problem of eliminating 
losses at all of the stages of the production, storage, and processing of 
agricultural output. Chemistry has to shift to the production of the kinds 
of mineral fertilizers and plant protection agents which are not injurious 
to human health or the environment. Water resources construction has to 
develop the kinds of land improvement methods which will allow a maximum 
economy of the expenditure of water and will prevent soil aridity, salina- 
tion, and swamping. 


Economic science has now theoretically developed and experimentally verified 
the principles of a special-purpose programmed method of planning and ma- 
naging social production and its complexes, the economic levers of economic 
management, and the mathematical methods of optimizing economic development, 
including in the AIC. The task now is to work jointly with state planning 
and managerial agencies in a more effective use of this arsenal in the 
practice of planning and managing the economy so as to ensure the best use 
of the available resources and possibilities in all of the elements of 

the agro-industrial complex. 
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CONFERENCE ON OPTIMUM USE OF RESOURCE POTENTIAL 
Moscow PLANOVOYE KHOZYAYSTVO in Russian No 5, May 79 pp 124-126 
[Article summarizing conference by N. Vasilov and L. Troparevskaya]} 


[Text] In December 1978 an all-union scientific conference was held in Mos- 
cow on the topic “Levers in the Cost Accounting System for Achieving Effi- 
cient Use of Material, Labor, Financial and Natural Resources,” organized by 
the scientific council of the USSR Academy of Sciences for "Scientific Foun- 
dations of Cost Accounting," TsEMI [Central Economics Institute of the USSR 
Academy of Sciences], and MIU [Moscow Management Institute imeni S. Ordzhon- 
ikidze. Scientists, managers in the economy, and first rankers in produc- 
tion took part in the conference. 


In his welcoming speech to the participants in the conference A. M. Rumyan- 
tsev, member of the academy, stressed that specific measures will have to be 
devised to improve the economic mechanism, greater attention will have to be 
paid to the problems of enhancing the role of planning in achieving high fi- 
nal results of economic activity, and comprehensive national economic pro- 
grams will have to be drafted and consistently implemented to achieve effi- 
cient use of the country's economic potential. 


Research in the field of economic incentives and development of the cost ac- 
counting system needs to be concentrated on the problems of combining cen- 
tralized planning with broad economic independence of major production com- 
plexes through the use of a system of economic norms with a long period of 
validity. The set of norms must be made the basis for preparing decisions 
on use of natural and labor resources, capital investments and environmental 
protection. 


The address emphasized that practical implementation of measures to 
strengthen economic incentives and the effectiveness of the system of eco- 
nomic norms depends on efficient operation of the finance-credit mechanism. 


P. G. Bunich, corresponding member of the USSR Academy of Sciences, noted in 
his paper, which was entitled "Resource Use and Economic Mechanism of Man- 
agement,” that one of the most important requirements the economic mechanism 
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must meet is that it must stimulate the interest of economic entities thenm- 
selves in the concentration and specialization of production and in its 
technical improvement. The principle of the profitability of renewing the 
productive plant of associations, which engenders internal motivations for 
development, must be the basis of continuous technical progress. The method 
of incentives based on plan fulfillment, which is now in effect, detracts 
from the economic responsibility of collectives for optimum resource use, 
which is manifested in the creation of overstocked inventories at enter- 
prises, the use of raw materials which are too expensive, and a drop in 
rates of use of equipment and labor productivity. This is bringing about 
undesirable changes in production costs and causing shortages of resources. 
These adverse phenomena can be overcome, in the opinion of P. G. Bunich, by 
assessing the results of economic performance with respect to the indicator 
of net profit. 


P. P. Koshuta (USSR State Committee for Prices) devoted his paper to the 
role of the system of price setting in efficient resource use. He noted 
that the task of economic incentives to motivate efficient use of resources 
car »e performed effectively only on the basis of a coordinated interaction 
ar. omprehensive linkup of the systems for planning, assessment of economic 
p-rf ormance, material incentives, financing and price setting. He, more- 
cre: , emphasized the dual role of prices, which act as criteria in evaluat- 
i» efficiency of resource use on the one hand and as incentives for raising 
e1 .ciency on the other, linking the interests of producers with those of 
consumers. Price setting methodology and practice must create favorable 
conditions for encouragement of cost economies not only in the production 
process itself, but mainly in the process of designing the most technically 
refined and economically efficient machines and equipment, those which en- 
sure optimum resource use. To that end, in the speaker's opinion, price 
setting methodology must be linked to the methodology for determining the 
national-economic efficiency of a new product and also with the system of 
standardization and certification of product quality. Moreover, the indica- 
tor of the level of efficiency must become the principal success indicator 
of cost accounting performance at all levels of management. 


it would be wise if production of a new product were subject to standard al- 
lowances for the consumption of material and energy resources per unit ca- 
pacity or per unit productivity of machines; the level of ceiling prices 
would ensure the consumer a cheaper new product per unit performance. Since 
consumers do not bear responsibility for attainment of design indicators 
outlined in engineering development, calculation of the improved performance 
often proves to be high. 


The legal problems of the economic mechanism were treated in the paper of 

V. V. Laptev (Institute of Government and Law of the USSR Academy of Sci- 
ences). Work is now being done to prepare the code of USSR laws in which 

an appropriate section will be devoted to economic legislation, which takes 
into account the principles of the new Soviet Constitution. This means that 
economic legislation has to be accommodated in a single system. To be 
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specific, the legal status of associations of the mixed type has to be regu- 
lated, and regulations on sectors and industries, homogeneous economic com- 
plexes have to be standardized, and the peculiarities of their activity have 
to be taken into account. Legal regulation has a particularly large role in 
the planning field. Questions are being asked about the legal aspects of 
establishing planning targets assigned to the enterprise, of the role of 
business contracts as a means of shaping the production plan, o! the proce- 
dure and deadlines for establishment of the plan and of deadlines for possi- 
ble amendments in it. In the opinion of V. V. Laptev, a system of measures 
is needed to avert violations of legislation in the field of planning and 
economic management. 


The paper points out that experience in concluding business contracts at the 
middle level of management has been reflected in legislation. V. V. Laptev 
expressed the opinion that it would be advisable for contracts to be con- 
cluded at the superior level of industrywide and sectorwide management as 
well, since this would be conducive to coordination of their activity. An 
urgent solution is needed to the problem of establishing the economic re- 
sponsibility of all vodies of sectorwide and industrywide management, in- 
cluding superior bodies, or the decisions ‘taken. 


D. S. L'vov (TsEMI) emphasized in his paper the need to define a system of 
indicators for measuring the efficiency of resource utilization. The large 
number of methods of evaluating the efficiency of capital investments and 
new technology makes it possible to demonstrate in practice the advantage 
afforded by any project or design. Only if a unified system of assessment 
of the efficiency of resource utilization is created can one speak of set- 
ting up a rational incentive system. Note was also taken of the advisabil- 
ity of working out a unified method of determining the efficiency of social 
production that would embrace all its stages. 


The role of socialist competition in the effort toward efficient use of re- 
sources was reflected in the paper of V. K. Fedinin (of the newspaper SO- 
TSIALISTICHESKAYA INDUSTRIYA). The speaker emphasized that the organization 
of competition is an integral part of the mechanism for planned management 
of the economy. The better cost accounting is organized, the greater the 
opportunities for development of creative activity and initiative of the 
workers. Cost accounting creates the objective prerequisites for precise 
assessment and comparison of the results of production performance, and com- 
petition promotes improvement of the cost accounting organization of produc- 
tion itself and a strengthening of economic responsibility. 


In the opinion of V. K. Fedinin, improvement of the system of incentives 
must pursue the direction of a more intimate relation between incentives 
based on the results of socialist competition and the main bonus systems. 
Material incentive funds should be formed not on the basis of indicators of 
sales plans, but on the basis of the efficiency indicators that determine 
rankings in competition. These arguments are confirmed by the practice of 
organizing remuneration and distribution of incentive funds at advanced en- 
terprises of the USSR and other socialist countries. 
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The problems of motivating rational timber management were treated in the 
paper of L. Ye. Mikhaylov (USSR State Committee for Forestry). He noted 
thut the length of the production process of raising timber makes it espe- 
cinlly urgent to have long-range planning in the industry as an exceedingly 
important element of overall state measures toward conservation and optimum 
utilization of natural resources. The present system of value indicators in 
the plan does not meet those requirements. Prices in the timber industry do 
not reflect socially necessary expenditures, which detracts from the effec- 
tiveness of economic decisions and levers used in management. 


In the paper of V. M. Ivanchenko (USSR Gosplan), which was entitled "En- 
hancement of the Stimulative Role of the Indicators of the Plan," particular 
emphasis was put on improvement of planning as an integral part of the eco- 
nomic mechanism. An important problem in planning is determining that pat- 
tern of production which will be efficient in the future. Solving that 
problem requires the systems approach to compiling the long-range plan. 
Moreover, economic levers and the price setting system should be joined in 
such a way as to accommodate the requirements of the state's social welfare 
policy. Under those conditions, in the speaker's opinion, it is unrealistic 
to place hopes on the normative role of prices. Reliance in decisionmaking 
must be put on the system of economic indicators once each one's place in 
economic calculations has been determined. 


K. N. Plotnikov, corresponding member of the USSR Academy of Sciences, em- 
phasived in a paper entitled "Problems of Improving the Financial-Credit 
Mechanism” that the functioning of a socialist economy needs extensive uti- 
lization of value relations and indicators. There is a real need for inm- 
provement of this domain of the economic mechanism. Great importance was 
paid in the paper to the problems of improving the relations between cost 
accounting entities on the one hand and the state budget and banks on the 
Sther, the present system of collecting the turnover tax and payments from 
profit is discussed, and a number of measures are proposed for making it 
more effective. K. N. Plotnikov deems it essential that a strict dependence 
be established between collection of payments to the budget on the fact of 
final realization of that portion of net income and that local authorities 
be given greater freedom in establishing the rates of the turnover tax and 
rates of deductions of a certain part of it for local authorities and for 
incentive funds of enterprises. 


8B. V. Rakitskiy (NIEI [Scientific Research Institute of Economics of USSR 
iosplan]) noted in his paper the unity between the social and economic cri- 
teria of the efficiency of social production and of scientific-technical 
progress. 


The other papers, including those delivered in the sections, discussed the 
questions of improving cost accounting incentives to motivate economies in 
use of material resources, optimum utilization of fixed capital, raising the 
output-capital ratio, improving product quality, improving the organization 
cost accounting in production associations, conservation of natural 
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resources, profit-and-loss incentives for development of agriculture and 
forestry, and so on. 


Various aspects of the topic of the conference dealt with by its partici- 
pants were reflected in the recommendations. 


nm 5 TT: ' vT.Y M4 Tt) " 
COPYRIGHT: Izdatel'stvo “Ekonomika,"” "Planovoye khozyaystvo, 1979 
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METHODOLOGY OF EVALUATING THE EFFECTIVENESS OF NEW TECHNOLOGY 


Moscow IZVESTIYA AKADEMII NAUK SSSR--SERIYA EKONOMICHESKAYA in Russian No 3, 
May-Jun 79 pp 39-58 


[Article by V. N. Livshits, D. S. L'vov and Yu. V. Ovsiyenko: "Methodolog- 
ical Preblems in Evaluating the Economic Effectiveness of New Technology" ] 


[Text] The article examines general and comparative effectiveness and 
spheres of application of these concepts in economic calculations. Subst- 
antiation is offered for methods used in determining the one-year and 
time-integral economic effect resulting from the production and use of 

new technologies. Analysis of various concepts of normative effectiveness 
of capital investment provides the basis for the stricter identification 
of its economic nature and for eliciting the influence exerted on its 
numerical value by various economic parameters. 


The enhancement of the scientific substantiation of decision-making methods 
at all levels of planned management, the precise delineation of functions 
between them, and the improvement of the quality of information used in 

the process are important conditions to the further improvement of the 
management of the socialist economy. The 25th CPSU Congress indicated 

he need to "develop democratic principles and the initiative of the masses, 
to free the upper echelons of management of petty details, to secure 
efficiency and flexibility in the decision-making process.'* 


In order to resolve this problem it is particularly essential that the 

lower levels of management make a preliminary economic assessment of 
potential economic measures and filter out measures that obviously should 
not be included in the national economic plan even in the hypothetical case 
that the corresponding organs of management are fully informed on all 
possible measures and variants of economic development and can operationally 
rework this information in the planned decision-making process. In other 
words, the point is to use preplanning economic calculations at the local 





*"Materialy XXV s"yezda KPSS" [Materials of the 25th CPSU Congress]. 
Moscow, Politizdat, 1976, p 21. 
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level to bring about a significant reduction in the labor-intensiveness 

of the compilation of the plan by managerial organs at higher levels without 
impairment of quality. An important place in the solution of the given 
problem belongs to widely used methods of determining the comparative 
economic effectiveness of alternative economic measures. 


The task of comparing and selecting different variants of planning decisions 
constantly arises in the process of the socialist economy's development. 
Thus, in the project-planning stage, several versions of one and the some 
project are usually developed and the appropriate project-planning organiz- 
ation chooses the best of the lot. 


Methods used to evaluate the economic effectiveness of new technology become 
very important in this regard. Confirmed in 1977, the Methods for 
Determining the Economic Effectiveness of New Technology* introduce 
methodological uniformity into the system of technical and project-planning 
decisions. The fundamental principle is the national economic approach. 

It is reflected in the fact that the selection of the optimum technical 
solution must be based not on the criteria of the cost-accounting effective- 
ness of production (profitability, output-capital ratio, etc.), but must 

be in accordance with the criterion of minimum annual discounted costs and 
maximum net national economic profit. At the same time, calculations of 
annual discounted costs use a normative coefficient of economic effectiveness 
of capital investments that is uniform for all branches and in addition to 
financial and material resources consideration is also given to the time 
required for the realization of various projects. 


At the same time, the existing methods cannot be regarded as a document 
that provides the final answer to all problems regarding the measurement 
of the economic effectiveness of new technology. Its content only reflects 
a certain phase in scientific research that is presently being expanded 
in myriad directions. Some of the basic principles require additional 
clarification especially for specialists that calculate the economic 
effectiveness of new technology. They include first and foremost: the 
correlation of criteria of general and comparative effectiveness; the 
substantiation of methods and indicators used in the evaluation of the 
national economic effect deriving from the production and use of new 
technology and spheres of application of various formulas; and the essence 
and numerical value of such an important economic category underlying the 
given calculations as normative effectiveness. 


The present article is devoted to the investigation of these questions. 





*"Metodika (osnovnyye polozheniya) opredeleniya ekonomicheskoy effektivnosti 
ispol'zovaniya v narodnom khozyaystve novoy tekhniki, izobreteniy i 
ratsionalizatorskikh predlozheniy" [Methods (Basic Principles) Used in 
Determining the Economic Effectiveness of New Technology, Inventions and 
Innovations in the National Economy]. Moscow, Ekonomika, 1978. 
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l. The General and Comparative Effectiveness of Capital Investments 


The "Standard Methods for Determining the Economic Effectiveness of Capital 
Investments in 1969" recommend two principles for evaluating economic 
effectiveness: general (absolute) and comparative. 


The two principles are formulated as follows: "The effectiveness of capital 
investments is determined by comparing the effect and the expenditures. 
Planni.g and project-planning define the general (absolute) economic 
effectiveness as the ratio of the effect to total capital investment 

and in the choice of variants of solution of economic or technical problems 
while comparative economic effectiveness shows the degree to which one 
variant is more effective than another."* 


General effectiveness is defined as the ratio of national income to prod- 
uctive capital or the ratio of the increment in national income or profit 
to the capital investment responsible therefor. In the given instance, the 
effect refers to total national income or its increment (or to total profit 
or its increment). 


Comparative effectiveness is determined on the basis of the difference in 
so-called annual discounted costs. In the given instance, the effect 
refers not only to the total increment in profit but only to the above-norm 
increment that forms after the product obtained from multiplying the 
normative coefficient of effectiveness by additional capital investments, 
i. e., its normative part, is subtracted from profits. 


The output-capital ratio based on national income is also frequently counted 
as an indicator of general effectiveness. At the branch level and in 
individual enterprises, the output-capital ratio can be determined on the 
basis of net (conditionally net) output or the sales indicator. However 
changes in the effectiveness of production cannot be assessed on the basis 

of the output-capital ratio. In some cases it may decline even though 

it may attest to a decline in the effectiveness of production. "The latter," 
Academician T. S. Khachaturov notes, "may even rise, e. g., as a result of 
the lowering of routine costs or the prime cost of production. Essentially 
the calculation of the effectiveness of capital investments reduces in large 
measure to the comparison of one-time costs and prime costs. Therefore, 
under certain conditions it is expedient to resort to additional costs if 

the saving in routine costs recoups them within a normative period of time.'"*% 





’ 


*"Tipovaia metodika opredeleniya ekonomicheskoy effektivnosti kapital'nykh 
vlozheniy" (Standard Methods for Determining the Economic Effectiveness 

of Capital Investments]. Moscow, Ekonomika, 1969, p 4. 

#%T, S., Khachaturov, "On Criteria and Indicators of Effectiveness of Social 
Production," "Kommunist," No 5, 1975, p 88. 
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As we see, the output-capital ratio is an unsuitable indicator for eval- 
uating the effectiveness of production. And this is, of course, as it 
should be. We can only add that the orientation toward the growth of the 
output-capital ratio for every economic entity is moreover not always 
coordinated with the growth of the total, overall output-capital ratio 

for the entire aggregate of entities. Let us cite an example. Let us 
assume that there are two enterprises producing the same product, e. g., 
television sets or refrigerators. The net output of these enterprises 

is eight million and two million rubles while the capital investment in 
their productive capital is 20 million and 10 million rubles, respectively. 
In such a case, the output-capital ratio will be 40 kopecks per ruble of 
capital at the first enterprise and 20 kopecks per ruble of capital at the 
second. The total output-capital ratio in this instance will be 33 kopecks 
per ruble of capital. Let us now see what happens to the total, overall 
output-capital ratio when both enterprises are motivated to increase their 
output-capital ratio. Let us assume that it is possible to redistribute 
the investments in the opposite direction, i. e., to give the first 
enterprise 10 million and the second enterprise 20 million rubles in 
capital investments. At the same time, let us assume that given the same 
combined output volume for both enterprises the volume of net output is 
4.5 million rubles at the first enterprise and 4.4 million rubles at the 
second. Then the output-capital ratio will raise from 40 to 45 kopecks 

at the first enterprise and from 20 to 22 kopecks at the second. But the 
overall output-capital ratio for the two enterprises will decline from 

33 to 29.7 kopecks in the process. 


The given "naradox" is not the result of calculating the output-capital 
ratic on the basis of net output. We could cite similar examples in which 
the output-capital ratio is calculated on the basis of gross, marketable 
or realized output. The point of the matter is the the output-capital 
ratio does not satisfy the condition that local objectives of the develop- 
ment of production be subordinate to general, integral interests of the 
development of the economic system as a whole. 


Profitability -- an indicator widely used in economic practice -- is another 
indicator of general effectiveness. One might ask whether profitability 

can be used to reflect the change in the effectiveness of production more 
completely. Before answering this question, let us address ourselves to 

the following example. We shall examine two variants of the development 

of production (Table 1). 


Table 1. Variants of Development of Production 








Indicator First Second 

Annual output (U) (millions of rubles)............. cccce 8 S 
Prime cost of annual output (C) (millions of rubles).... 4.2 3.6 
Capital investments in productive capital (K) (millions 

of rubles. eecccccccccces ec cccccccovccece 2 4 

L—cC \ 
Profitability Go 100). de. WYTTCTT TTT TTT scone 86 35 
Annual discounted costs [3=C+EsK(Eu=0,15)] (millions of 4.5 4.2 
rubles) 


71 








As we see, the second variant of development of production requires two 
times more investment to produce the same five million rubles’ worth of 
output and, moreover, the profitability declines from 40 to 35 kopecks 

per ruble of capital. It would seem that the second variant should be 
rejected and the first adopted. But we are restrained by the criterion of 
comparative effectiveness: discounted costs in the second variant are 
300,000 rubles lower. Why is this so? As it turns out, when we select 

the first variant on the basis of the criterion of general effectiveness 

we at the same time increase current costs by the equal output volume in 

the sum of 600,000 rubles (4.2-3.6). Let us assume that in the given 
instance, we are concerned with the overexpenditure of fuel in transport. 

In order to compensate the given overexpenditure, we must put additional 
capacities into operation not in transport but in oil refining branches. 

In what way can the volume of investment in these allied branches compensate 
the annual overexpenditure of fuel in the sum of 600,000 rubles? The : 
answer to this question can be found in the general theory of comparative 
effectiveness of capital investments, which advanced as a yardstick of the 
effectiveness of utilization of capital investments resources their optimum 
evaluation, which is called the normative coefficient of effectiveness of 
capital investments (E ). Withou discussing for the time being the methods 
used to calculate this coefficient, we note that it is close to 0.15 at 

the present time. This means that from the standpoint of planned economic 
management as a whole, we must strive to see to it that the return on every 
ruble in every economic link would be at least 15 kopecks. But if this is 
the case, it is an easy matter to calculate for our example the necessary 
volume of investment in connection with the annual loss of 600,000 rubles. 

It will amount to 600/0.15=4 million rubles. It turns out that the 
realization of the first variant requires not two million rubles in 
investments but six million rubles, of which four million are beyond the 
purview of the profitability indicator. And only additional calculations 
make it possible to elicit the more capital-intensive variant which initially 
seemed to be less capital-intensive. But it would not be necessary to 
resort to such calculations if the comparative effectiveness criterion 

were used in the economic substantiation of the variants. Thus. in our 
example the discounted costs in the second variant proved to be : 000 rubles 
lower than in the first variant thereby attesting to the economic : eriority 
of the second variant. 


As we see, neither profitability nor the output-capital ratio can -rve as 

a reliable indicator of the effectiveness of production in the gi en instance. 
But does this mean that the general effectiveness indicator should be 

omitted entirely from the evaluation of the effectiveness of production? 

By no means. The general effectiveness indicator has its own, very important 
phere of application. 


Indeed, the instrument of comparative effectiveness permits us to examine 
-everal comparable variants and to choose the optimum from a national economic 
point of view. It is specifically the calculations of comparative effective- 
ness (and they alone) that guarantee that if -- out of the possible number 

of variants of performance of the necessary work -- the variant with the 
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lowest cost is chosen, the resources used will produce an effect no smaller 
than the effect that could he obtained in the national economy if these 
resources were transferred there. 


The given condition stems directly from the formula of discounted costs 
because C+E HK represents, as V. V. Novozhilov so aptly phrased it, "full 
national economic prime cost." 


In addition to current costs (C), national economic prime cost also takes 
into account additional losses ("feedback costs" according to V. V. Novo- 
zhilov) arising in connection with the diversion of capital investments 
from national economic circulation (EH). 


The instrument of general or absolute effectiveness is used for other 
purposes. First of all, it is absolutely essential in evaluating the 
practicability of the optimum variant in economic practice. The question 
naturally arises: how optimal is the formulation of the aggregate of 
variants from which the optimum is chosen? Perhaps the most effective 
variants are left out of consideration. And indicators of absolute effective- 
ness, when they decline, serve the economist as an additional, inestimable 
signal of the need to verify the basic premises underlying the calculation 
of comparative effectiveness: the completeness of the set of variants 
under examination, the comparability of modes used to take expenditures 

and effects into account, the reliability of prices used, etc. It is 
possible that in the example examined by us above, in addition to the two 
variants there is yet another, third, variant with basically new technology 
such that the prime cost of annual output will be 3.0 million rubles 

and the requisite capital investments in productive capital will be 

4.8 million rubles. The third variant will be more effective than the 
second (annual discounted costs: 3.0+0.15°4.8=3.72 million rubles) and 

its profitability will be highest (5-3)/4.8=42$%). 


However, the advent of one more variant is the consequence of supplementary 
analysis occasioned by the lowering of the general effectiveness indicator. 


It should be noted here that if supplementary analysis did not produce such 
a third variant, preference should be given to the second variant (even 
though its profitability is lower). 


From the foregoing, it follows that the area of utilization of general 
(absolute) effectiveness must in practice be confined to the tasks of 
technico-economic analysis of basic variants or of forming basic positions 
for the calculation of comparative effectiveness. But at the same time, 
indicators of general effectiveness cannot be used for the direct comparison 
ind selection of the most advantageous variant of technical solutions. In 
the latter instance, it is expedient to use methods to determine the 
comparative effectiveness of capital investments based on the minimization 
of discounted costs. 


/3 





We note that in addition to the criterion of annual discounted costs 

(C+E H.»min), it is also possible to use other criteria, e. g., the 
criterion of the so-called investment recoupment period. The essence 

of this method is as follows: if there are several variants of performance 
of one and the same useful work (identical in volume, time, and quality), 
the optimum variant can be found by going through a chain of comparison 
pairs. For example, let us compare variant N. and the variant Ne » which 
differs by virtue of the fact that the 7-th variant has lower capital 
investments but higher annual operating costs (i. e., HH, while 


lol *. +1’ 
Ut)" 


Thus the recoupment period method compares "actual recoupment time" 
T,=(K...—K)/(C.—C...) and normative "recoupment time" T.=I/E,. . If it 


turns out that T,<T,. » then the better variant is the one with the higher 


capital investments, i. e., ttl; if T,>‘,, , then the variant with the 


, 


lower capital investments is better, i. e., the ~-th variant. In such a 


case T,=T, are equally economical variants. 


The procedure for making calculations on the basis of the "recoupment time" 
is common knowledge. Nonetheless, there are frequent errors. The most 
frequent (and simplest) of them is the following. It is considered that an 
increase in effectiveness is equivalent to reducing the recoupment time 
and that the criterion for selecting the most advantageous variant may 


be the minimum actual recoupment period, i. e., a criterion of the type 
K, — Kg 
| 
min ———- , 
where K, and C, are capital investments and operating expenditures of the 
variant taken as the base (the least capital-intensive variant is usually 


taken as such). 


Let us use a concrete example to illustrate the illegitimacy of using the 
iven criterion. Let there be four variants of solution of one and the 
ime production problem (Table 2). 


As we see, the smallest “recoupment period" vis-a-vis the base is the 

first variant whereas the third, whose recoupment is three times greater, 
the optimum. 

It is not by chance that the "recoupment period" is enclosed in quotation 

marks. It usually refers to the time during which the real accumulated 








*In the opposite case (i. e., if one variant has smaller capital investments 
ind smaller operating costs than another), there is no problem. Such 
variants should not be compared since without making the comparison it is 
bvious which of them is best. 





economy in routine operating costs equals initial additional capital 
expenditures. Let us examine the cited example from this point of view. 

In the optimum, third variant the "recoupment period" is equal to three 
years. And indeed, each year of saving of operating costs is four million 
rubles (8-4), and the initial capital investments are 12 million rubles 
(14-2). Everything would appear to be in order: in the space of three 
years, the saving would appear to offset the initial additional investments. 
But this is arithmetic and not economic calculation. After all, every 
economist knows that a saving of four million rubles in the first year is 
worth considerably more than four million rubles of saving, e. g., in the 
third year and less than four million rubles in capital investments made 
prior to operation. Indeed, if we were simply to deposit the money in a 
savings bank, there would be not four million rubles but more. From a 
national economic point of view, this growth rate of value (the influence 
of the time factor) must be taken as close to the effectiveness norm in 

the national economy, i. e., 15 percent a year. Therefore, there will be 
no real recoupment of 12 million rubles in three years at an annual nominal 
saving of four million rubles a year. In this regard, the words “recoupment 
period” do not have the indicated substance and this is one more reason that 
the "minimum recoupment period" criterion can lead to erroneous results. 


Table 2. Variant Solutions to the Production Problem 











Indicator Base | First | Second | Third {| Fourth 

Prime cost of annual output 8 6 5 4 3 
(millions of rubles) 

Capital investments in productive 2 4 8 14 22 
capital (millions of rubles) 

Recoupment period relative to ~ l 2 3 4 
base variant 

Annual discounted costs 8.3 6.6 6.2 6.] 6.3 
(millions of rubles) 

















For this reason, in the new Methods the recoupment time indicator is viewed 
not as a basic indicator but as a supplementary analytical indicator. The 
selection of the most economical variant of new technology and the determ- 
ination of the economic effect from its use in the national economy are 
made under the new methods by comparing discounted costs. 


2. The Annual Economic Effect of New Technology and Methods Used to 
‘alculate the Effect 


The economic effect indicator is the most important indicator of the comp- 
irative effectiveness of new technology. It is "designed" cn the basis of 
the normative coefficient of the effectiveness of investments and, unlike 
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indicators of effectiveness used in cost accounting, reflects the saving of 
investment that can be realized on a national economic scale given the 
realization of the chosen variant of new technology. 


The economic effect indicator is basic in determining the size of bonuses 
for the development and use of new technology in the national economy. 

From this we understand how important it is to ensure the use of uniform 
methods in the planning and economic stimulation of new technology. However, 
such uniformity is by no means always found in existing documents relating 

to method. We can cite examples in which the calculation of the economic 
effect according to various methods produces results from the realization 

of one and the same measure that differ 2-3 fold or more. 


These errors possibly would not have arisen if the existing methods used 
more precise terminology relating first and foremost to the concept "annual 
economic effect" and to the formulas used to calculate this effect. 


The fact of the matter is that the concept "annual economic effect" is 
ambiguous. Let us explain this on the basis of a simple example while 
ignoring the time factor. Let us assume that a new product is produced 

in the amount of 1200 units a year, has a service life of 10 years, while 

the annual effect from applying a unit of the new product equals 1000 rubles 
in the course of a year. Then the effect from the application of all machines 
for a year will be 1200X1000=1.2 million rubles. The overall effect for 

the entire service life of these machines will be 1200X1000X10=12 million 


rubles. 
us, the following may be factors in determining the annual economic effect: 


|) the effect attainable in each individual year from the annual weber 
f new technology, raw materials, etc. We shall denote this effect as 31, 


2) the economic effect that is obtained from the annual production of new 
long-term products not for one year but for the entire service life. Thus, 
the reference is to general (integral) economic effect, but from the annual 
volume of production of the new products. We denote this effect as 3°. 


3) th sconomic effect that is obtained in any given year for the entire 
f the new product from the annual volume of production. We 


> 
—~ 
t as o”. 


QO 


nnual economic effect (3!) is determined as the difference of annual 
iscounted expenditures on production with the aid of the base equipment 
(replaced) and new equipment in the volume ensured by the new equipment.* 





*See "Metodika (osnovnyye polozheniya) opredeleniya ekonomicheskoy 
effektivnosti ispol’zovaniya v narodnom khozyaystve novoy tekhniki, izobreteniy 
i rat ‘onalizatorskikh predlozheniy" [Methods (Basic Principles) Used 

in Determining the Economic Effectiveness of New Technology, Inventions 

nd Innovations in the National Economy], p. 8 (formula 3 in the Methods]. 
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3” is determined for the so-called calculated [raschetnyy] year of production. 
The new methods task as the calculated year the first year following the 
end of the planned (normative period of production of new equipment. 


The formula for calculating 3* is widely used in many methods in determining 
the annual economic effect from applying new technological processes, 

the mechanization and automation of production, and modes of organization 
of production and labor. The same formula is also used in calculating the 
annual economic effect from the production and use of new or improved 

means of labor (supplies, raw materials, fuel) and means of labor with 

a service life less than one year. 


c+ 


But what happens when we are faced with the question of using new long-term 
equipment with improved qualitative properties? We must evidently be 
concerned with another indicator of economic effect: 3°. 


Earlier methods on evaluating the economic effectiveness of new technology* 
c osed determining the annual economic effect in the form of an algebraic 
sum of the annual economic effect of the producer (3.7) and the user (34) 
of the new product, i. e. 


397 = 3) + 3h. 


Let us examine the following example. 


The manufacture of a more productive machine increases expenditures by 200 
rubles. But in the use sphere, the new machine reduces expenditures by 

100 rubles a year. Such an annual economic effect, determined in accordance 
with the recommendation dicated above, will be: 


In other words, the new machine with the longer service life is economically 
ineffective. But in actual fact, such reasoning is simply incorrect since 
it is impossible to add the one-time (capitalized) economy (overexpenditure ) 
directly to the user's annual saving. 

37 ~ __ 900 + 100 100 rubles. 
In order to exclude such an error, the one-time (capitalized) economy 
(overexpenditure) must be added to the saving to the user for the entire 


service life of the machine, i. e. : , 
a XL l f O; t ij | n >. . ch : 3° , Sale. 





where T, is the service life of the new machine. 
Let us assume for the conditions of our example that T.=5 years. 
« 
*"Metodika opredeleniya godovogo ekonomicheskogo effekta ot vnedreniya novoy 


tekhniki" [Methods Used to Determine the Annual Economic Effect from the 
Diffusion of New Technology]. Moscow, Ekonomika, 1961. 
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Then 


aT. — 200 + 10 .300 rubles a year. 
As we see, the results of the calculation are entirely different, which is 
also an indication of the high effectiveness of using a new, more productive 
machine. To be sure, we did not take into account the time factor, i. e., 
the nonidentity of effects obtained at different points in time. In order 
to correct this inaccuracy, we must reduce the effects of various years to 

a single, initial (calculated) year. In order to do so, we use the compound 
interest formula recommended in the Standard Methods for 1969: 


as = (i + Ess) 


where E,, is the reduction coefficient of expenditures made at various points 
in time. 


In the calculation of renovation allowances with due regard to the time 
factor, the reduction coefficient must equal the normative coefficient of 
effectiveness of capital investments E,. - Therefore, we shall subsequently 
consider that: : 

E ale. H a= (1+E- )~*, 


Then the summary value of the economic effect reduced to the calculated 
year will be: .. 
gt as nt 
OF i sm 
t=9 (l - E,) 
here 9,' and 9,' are the one-time saving (overexpenditure) of the producer 
and the year's saving (overexpenditure) of the user, respectively in year ¢. 


But in our example, the overexpenditure of one-time costs cm occurs only 

in the calculated year, i. e., when t=0 and J, is independent of t and takes 
place in each year from the first to the last. This permits us to write 

the previously cited expression in the following form: 








' . - 
3 = st, > = =9a4 ’ 
tot (1 -} E,) P, +E, 
where P. is the renovation norm for a new machine determined with regard to 
. a - 
the time factor. 


As A. L. Lur'ye showed back in 1948% 


Pp — Fa 
(l+4-Ejtey 





“A, L. Lur'ye, "Metody sopostavleniya ekspluatatsionnykh raskhodov i 
kapital'nykh vlozheniy pri ekonomicheskoy otsenke tekhnicheskikh mero- 
priyatiy" [Methods for Comparing Operating Expenses and Capital Investment 

in the Economic Evaluation of Technical Measures]. Moscow, Transzheldorizdat, 


, 


1948, 
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Py we —— 915 
_* (1 $0,15e— > 9148. 


: am) 
r 
+ 


or our example 


Hence - —-- 


3° = 2004-100 
0,148+ 0.15 





= — 200 -+ 335.6 — 135,6 rubles per unit. 


As we see, the calculation of the effect with regard to the time factor 
yields a more precise evaluation which is 164.4 rubles (300-135.6) or 
55 percent less than the initial evaluation. 


The more rigorous conclusion of formula 37 consists in the following. Let 
the unit cost of production of baseline technology be 3;, and the cost of 

new technology be3:, and let their productivity and service life be Bf, andT, 
and B.,and T:. ,respectively. If the net operating costs (not counting 
full-replacement depreciation) and the accompanying capital investments 

on the part of the user (calculated in terms of the volume of work performed 
by a unit of new technology) are equal in baseline technology H, and Ki 


and in new technology y, and x,’ , national economic discounted costs 


will be: 
-- for baseline technology used in the course of the year: 
B, > ae 
_ 3, (P, + Ex) + Wy + Ek ls 
B, 
-- for new technology used in the course of the year: 


The annual economic effect (per unit of new technology) will equal the 
ifference between these expressions of 3! , and the full national economic 
effect from the application of the annual output of new technology inA, 





inits for its entire service life (i. e., for ) will be: 
t==T, =x f=T, 
3f 7 SIA: =3'A, SI I -= 
A™ Q 7 a t 
i + Ey) m1 +E, 
P,+E HW, — 4, — E, (K, — K)) 
=| 3,22 «+ 3A, 
B, P,+Fk, Py +E, 


This is specifically how the conclusion of formula (4) in the 1977 Methods 
for New Technology was substantiated.#* 


> 





xpenditures on the amortization of accompanying capital investments Kv’ 
ind K,’ are included among operating costs WH, and H,; 
**k"Moetodika (osnovnyye polozheniva) pre leleniy i ekonomicheskoy effekt- 


ry 


ivnosti ispol'zovaniya v narodnom khozyaystve novoy tekhniki, izobreteniy 
i ratsionalizatorskikh predlozheniy" [Methods (Basic Principles) Used in 


etermining the Economic Effectiveness of New Technology, Inventions and 
Innovations in the National Economy], pv 8 (formula (4) of the Methods). 


Aid 








The formula for determining the average annual economic effect of new 
technology 9’epcan also be directly obtained from formula 97 . This 
is readily apparent since 


te=T, 3 3 


os eucllies 
ty (i+ EY Pat Ey 





I= 


3!, =D, (P, + Ex). 


Today, we frequently hear that calculations based on formula cH produce 
an unduly high (by 4-5 times) annual economic effect. This is because 
calculations based on formula C4 » aS already noted, determines the effect 
not for one year of use but for the entire service life (if only the 

annual volume of production of new machinery). 


Naturally, the given effect will be T. times hgher than the effect for one 
year if we neglect the time factor as in the example cited above and 

will be 1/(E +P.) times higher if the time factor is taken into account 
where E 70.135 r=10 years); 


0,15 a 
l ’ —— = 5. 
= 0,15+— 
= (140,15) — I 








—' . . 5 . * . 
2 is directly comparable not with 9] but rather with 3{,, ,which as 
shown above is equal to: 


Ke = [3 = (P, + Ex) + (H, — H,) -- Ey (K; — K,) — 3,(P: + E)| A,. 


urse the calculation of the annual effect according to formula 3} is 
lightly cimplified in certain respects. First of all it is assumed that 
laracteristics of machines (their productivity, operating costs) do not 
hange during their service life, that all machines are put into operation 
immediately in the year following their production, etc. There are indeed 
ertain lags between the manufacture and use of machines. Let us assume that 


in the first year only half of the machines produced in year zero are put 
into operation while the others are put into operation in the second half 
of the year. This requires a certain adjustment in the calculation of the 


e 
. 5 | ao 4 an ¢ 
intepral effect since int 


rhe first year the saving of current costs is only 
one-half (but for this, there will be an additional saving in year T,+1).* 


> 


oo, , - T , 
s, the integral effect Ja must be less bv approximately 


W.-W, UW—H 
A> _ i 2 i 2 
Te, vee | 








re y is the share of machines put into operation not in the first but 
in the second year (in cur example y=0.5)** 
yf 
r the sake of simplicity, it 1s assumed that Ki’ =Ka- 
‘It is also easy to make a correction for a more complex case in which some 
of the machines are put into operation in the third or fourth year rather than 


second, etc. 
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Calculations show that for real values of:T., lag, etc., the correction is 
slight and can be totally neglected. Thus, when T,=10 and half of the 
machines are put into operation in the second rathér than the first year, 


_ feos 0,5 = 0,32 
(Hi, — Hi.) As 1+0,15 (I+ 0,15) 
In other words, the correction applies to only roughly one-third of the 


saving resulting from the lowering of operating costs in one (the first) 
year. The correction for 31 will not exceed 3-5 percent. Such an error 





can for all practical purposes be ignored. 


These calculations show in particular why we cannot agree with the comments 
of certain authors who propose that the effect be calculated on the basis of 
formula (4)* of the 1977 methods not for the annual volume of production of 
new technology, i. e., for A, but for half of it, i. e., A,:2. The substant- 
iation is that not all newly“manufactured equipment is put” into operation 
and hence the calculations must be made for the average quantity of equipment 
actually put into operation, which is taken as equal to A,:2. 


Let us cite an example. 


Let us assume that 300 new excavators are manufactured each year. The effect 
resulting from the use of one excavator is 1200 rubles a year. Its service 
life is six years. Let us examine in the given instance the summary 
economic effect for the entire service life of the new excavators. 


If the time factor is neglected in the calculation of A,:2, the summary 
effect will be ° 
300 


1200* 2 *6=1,080,000 rubles. 


But is this correct? Of course not, and this is the reason. Let us assume 
that in any year of production of new excavators only one-half of the 
excavators will be put into operation. Thus in the first year of service, 
only 150 excavators will be used (300/22). But in the second and subsequent 
years of service, all 300 excavators will be in operation. Understandably, 
both the first and second lot of excavators will be in operation for six 

years but the time elapsing from the time of manufacture of the first lot will 
be six years and seven years in the case of the second lot. Such is the 
lifference if the calculations are made with scrupulous precision. It would 





*Metodika (osnovnyye polozheniya) opredeleniya ekonomicheskoy effektivnosti 
ispol'zovaniya v narodnom khozyaystve novoy tekhniki, izobreteniy i 
ratsionalizatorskikh predlozheniy" [Methods (Basic Principles) Used in 
Determining the Economic Effectiveness of New Technology, Inventions and 
Innovations in the National Economy], p 8. 
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om 


e necessary to make a correction which, as we have ascertained, does not 
exceed 3-5 percent of the summary economic effect determined for the entire 
service life of new mac hinery., i. e., from 32 = 1200+300*6=2,160,000 
rubles. Then the effect with regard to the correction will be 2160 (1-0.05)= 
2,052,000 rubles. As we see, the recommendation to include half of the 
annual output of new machinery in the calculation of the summary economic 
effect is in no way substantiated and may lead to gross errors. The 
recommendation evidently results from the confusion of the concept of the 
sumuary effect from the annual production of machinery and the effect for 

the first year of the machines that are put into operation. 


a 


The second simplification inherent in the determination of 394 consists 

in the assumption that in the course of the entire service life of both 
the baseline and the new machinery, their characteristics do not change: 
operating costs (gross expenditures on all types of repair), productivity, 
etc., remain the same. 


In actual fact, of course, this is not the intent when averaged values of 


‘) . . o . 7 
Hi, Hy’, BY’, BS? etc., are appropriately substituted in formula 3] . Such 
weoesien is based on known formulas that take the time factor into account. 


In calculations of economic effect 3' and 3] based on formulas (3) and 


(4) of the Methods, annual discounted costs considered among them have diff- 
erent economic content. A particular point of occasional confusion is that 
in formula 3' the corresponding values are related to the unit of output 


produced with the aid of new machinery and in formula 3] are related to 


the production and utilization of a unit of new machinery. 


If new machinery is produced several years rather than in one year, it 

is legitimate to question the general economic effect of all machinery 
produced. Naturally, this effect equals the sum of effects 3} for the 
entire period of manufacture of new machinery calculated on the basis of 
the corresponding volume of its production every year. At the same time, 
the effect of every year in the summation must be reduced to the calculated 


year, i. e., to the commencement of production of new machinery. 
The magnitude of the general or integral effect of new machinery can be 
determined on the »Sasis of the following formula: 








Ir = 3 9A sg tow am 
t=0 (1+ E,)* ome Bi Pat E.. 


H, — H,) — E, (K? — Kk?) 7 
, oh 2) Ate i ~3,| ,-(1+E,) 
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where A} is the annual volume of production of new machinery in year T; 
- . . L a 7 2 2 gis . = . 
{0,T,] is the period of production of new machinery; and 9a” is the national 


economic effect of new machinery produced in year Tt reduced to year tT. 
The integral effect 3; can also be calculated in a different way -- by 
summing the national economic effect not for the period of production of 
new machinery but for the entire period the machinery is in use. 


Indeed the overall economic effect from the use of new technology in year 
t (l<t<T,+T.) is equal to the sum of the effects of machinery of differing 
age, i. e., 

tx=T, 
t t 
9s = > 3 - H(t, T), 


t=9@ 


where 34* is the annual economic effect in year t from new machinery 
produced in year t and n(f, r)is the indicator that shows whether machinery 
used in year t and produced in year T. 


né t= {' 


0— in other instances 


it is also easy to determine the entire integral effect during the 
entire period the new machinery is in use: 


t=T,+T, tT, +Ts t=T B 
9s= M+ B= Fo. Yl SP + Ey) 
=] tos a I m 


+ (H, — V,) — E,(K3 — Ki) — 3, (P, + Ex)] - AE a (4, 0) (1+ EW” 


Vi 
rc 
—_ 
~ 
> 
v 


f=T,+T, t=T, 





t=T 
a B t 
y > A; - n(t, (1 + £,)" = yy A, 
f=} T= 6 oun (1 +. E.)* ; (P, LE) ’ 


, 


it is readily apparent that the magnitude of the integral effect in the 
given instance is equal to the integral effect which we previously 


calculated for the entire period of production of new machinery. This 
can be illustrated by the following example (the time factor is neglected 
for the sake of simplicity). 
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Table 3 
































Total th 

+. 0 2 ff 3 4 machinery 3, hem epy 
in year t les 

i 200 _ _ — _ 200 40 

2 200 300 _ — — 500 100 

3 200 300 500 _— _ 1000 200 

+ 200 300 500 400 — 1400 280 

5 200 300 500 400 100 1500 300 

6 200 300 200 400 100 1500 300 

7 200 300 500 400 100 1500 300 

8 200 300 500 400 100 1500 300 

9 200 300 500 400 100 1500 300 

10 200 300 500 400 100 1500 300 

11 _ 300 500 400 100 1300 260 

12 _ —_ 500 400 ¢ 100 1000 200 

13 - _ _- 400 100 500 100 

14 _ - ~ _ 100 100 20 








Integral national economic effect ~ Fz = 3000 


Let new machinery with a service life T,=10 years be produced for 35 years 


(O<1+<4), the production volume for various years: 


A®—200; Af =300; A}=500; Aj =400; As=f00units (Table 3) 


The total national economic effect from the production and use of a unit 
of new machinery during its entire service life is 2000 rubles (i. e., 
200 rubles a year). 


Then the integral national economic effect can be calculated either for 

years of production or for years of utilization of new machinery. In the 

former instance, it will equal 3, = 200-2000 + 300-2000 + 500-2000 + 400-2000 
+ 100-2000 = 3,0 million rubles. 


In order to calculate the integral value of the national economic effect of 
conditions of use of new machinery, let us compile Table 3. 


Thus the results of the calculations were identical. Nonetheless, the 
first calculation is significantly less labor-intensive and hence is 
more expedient for the problem examined by us. 


However there is another circle of problems (e. g., how to evaluate the 
global effect for the national economy, for a ministry, etc., from the 
diffusion of various types of new machinery and technologies) where it 

is essential to make a direct calculation of the summary national economic 
effect in a ziven year. In such instances, notwithstanding the complexity 
of the calculations, it is necessary to determine o* directly. It is 
not expedient to determine the summary values of 9; in these cases since 
various types of new technology have different service life, different 
periods of commencement of production, duration of production, etc. 
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In such a case, the summary values of 9% can be found as 


tt 
S a; ’ 
it 
where ~ is the subscript of the given innovation (machinery, technology) 
used in year t. 


In this regard, yet another comment should be made concerning the procedure 
for awarding bonuses for new machinery. As we know, the size of bonuses 
for new technology is established on the basis of the annual economic effect 


3'or for long-term means of labor -- on the basis of the magnitude of 31. 


We have shown that the full national economic effect must be determined 

for the entire period of production and use of new equipment. It seems 

that in the process of determining the size of the bonus, it is expedient 

to take into account not only the annual saving resulting from the use of 
new machinery but also the time of this economy, i. e., to take into account 
the service life of new machinery, the volume and period of its production. 
This will make it possible to orient developers toward the develcnment 

of new machinery that will yield the maximum integral national economic 
effect and to alter the bonuses proper when necessary. 


The analysis of basic formulas of determining the economic effect of new 
belongs to those cases in which the use of new technology does not 

motivate the customer to produce qualitatively new products or to alter 
production volume. Otherwise the criterion of comparative effectiveness 
will naturally not be minimum costs but will rather be maximum national 
economic net profit. In other words, in the static case the most profitable 
variant is established from the condition 


mn (LUA; — (C; + EK], 


where \| is the price of a unit of output and A, is the volume of its 
production under variant 7. 


When the compared variants of technical solutions are app] 2d to a large 
product mix, i. e., when they are applied to the production of several 
types of products, the criterion of choice assumes more general form: 


max [2 IVA} —(Cr+ E.K)| , 


where K, and C. are capital investments and operating costs associated 


with the production of all products and |! is the price of a unit of product j. 


In order that this type of criterion could be used in project planning, the 
choice of the optimum technical solution must be based on a substantiated 

price level and on the normative coefficient of effectiveness of investments. 
To a certain degree, the first problem is resolved by calculating the so-called 
upper price limit (see formula 3) ) and the second problem is resolved by 


uSing national economic models of the definition of c which will be 
discussed subsequently. 
85 








3. The Nature and Magnitude of the Normative Coefficient of Effectiveness 


Familiarization with the various methods that are in one way or another 
associated with the calculation of the economic effectiveness of capital 
investment and new technology readily reveals a significant flaw: the 
normative effectiveness E and the reduction norm Cn in them is postulated 


(EL at the level 0.12 or 0.15; En at the level 0.08 or 0.1) and nowhere 


is it indicated the way in which the corresponding numerical values were 
obtained. And this is not by chance. In order to determine the significance 
of the effectiveness norm, it is necessary to ascertain its economic nature 
first of all. 


The problem of ascertaining the eSsence of categories c and Eon has long 


been a focal problem in economic science. Initially, research in this 
area was to a considerable degree conducted in isolation from the overall 
problem of securing effective and balanced economic growth, which has some- 
times led to obviously incorrect conclusions. 


Thus, at one time some authors espoused the view that the most effective 
variant was the one that ensured minimum routine costs which supposedly 
guaranteed the technically most progressive variant. Nonetheless, the 
insolvency of the given concept soon became obvious. First, such capital- 
intensive variants are by no means necessarily progressive. Second, no 
sensible capital investment fund exists for their realization. Naturally, 
practice has never been along these lines. Therefore, subsequent research 
was based on the firm foundation of the methodology of optimal national 
economic planning. 


Y. V. Novozhilov elaborated a model of currert (one-year) national economic 
planning, from which it is possible to realize E.. The essence of the model 
is as follows. It is required to secure the given growth rate of production 
for all products with a limited capital investment fund. The best variant is 
the one that ensures minimum routine expenditures throughout the national 
economy as a whole. The condition that the general requirement for capital 
investments not exceed their limit is the boundary of reduction of tie volume 
of current expenditures. This model can be used to determine the degree of 
reduction of the volume of current expenditures if the limit of capital 
investments is increased by unity, i. e., the nature of norm of replacement 
of current expenditures by capital expenditures. And this means obtaining 
the evaluation of co 


There is another approach to the interpretation and evaluation of the 
effectiveness norm. It is based on the dynamics of expenditures that must 
be taken into account in calculations of the economic effectiveness of 
investments. 


If we consider the fact that in real life the magnitude of current expend- 
itures may change in time and capital investments are made over a period 

of several years, the question can be posed more broadly: are expenditures 
relating to different points in time equivalent? The majority of sciences 
answer this question in the negative. The natural conclusion is that we 
need a certain parameter that leads expenditures at different time to a 
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kind of "common denominator," i. e., an indicator that makes nonequivalent 
expenditures equivalent. This parameter has come to be called the reduction 


norm for heterotemporal expenditures con 





The trend toward change in optimum evaluations of expenditures and results 
of production in time has been studied by a number of authors starting 

with L. V. Kantorovich with the aid of dynamic optimization models of the 
national economy. The standard formula for compound interest was used 

for reducing heterotemporal expenditures given sufficiently natural economic 
prerequisites. In the given instance, the reduction norm for En depends 


on the average rate of lowering of the evaluations and on changes in the 
purchasing power of the ruble (the latter is obvious; other things being 
equal, the growth of the purchasing power of the ruble leads to the 
lowering of - while a decline leads to the growth of En’ In such 


formulations, the reduction norm is identical to the normative effectiveness 
of capital investments. 


Finally, let us note one more approach. As we know, the demand for capital 
investments depends on the nature of the potential measures that are chosen. 
Accordingly, it is expedient to have a control parameter for balancing 

the supply and demand for capital investments. The numerical value at which 
this balance is attained can also be interpreted as a variant of effectiveness 
norm —E . Such an approach was investigated by A. L. Lur'ye. Unlike V. V. 
Novozhilov's formulation of the problem, A. L. Lur'ye did not introduce 
direct constraints on capital investments. In the resolution of the 
problem of securing the given growth of production, the optimum variant 

is the one that ensures the minimum of discounted costs. At the same time, 
the norm for reducing capital expenditures to current cL serves as a 


control parameter whose numerical value should be selected in such a way as 
to ensure the balance of supply and demand for capital investments and the 
optimum distribution of their general fund among various branches. A. L. 
Lur'ye correctly believed that the higher the limit on capital investments 
the lower was the norm and vice versa. 


Thus, in the given formulation normative effectiveness is viewed as a 
control parameter ensuring the balance of supply and demand for capital 
investments. 


Thus we have defined at least three approaches to the calculation of the 
normative effectiveness coefficient. Investigating the socialist economy 
with the aid of optimization models, we can examine them in detail and compare 
one against the other. 


Research has shown that each of the tirce approache. employs only one 
indicator to reduce heterotemporal expenditures and to compare current 
expenditures with capital expenditures. This is an important argument 

in favor of the proposition that it is not legitimate to differentiate 

e ; Ffactj c aq . oh an! % * 

between normative effectiveness and the reduction norm. Since every approach 





*L. V. Kantorovich, V. V. Novozhilov, A. L. Lur'ye and a number of other 


scholars always believed that E = — and that one category -- normative 
effectiveness -- exists. In our view, the different values of EL and En 
used in the methods for new technology lower its methodological worth 
somewhat. 
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seTines the magnitude or the effectiveness norm cgitrerentiy, its numerical 
_ ~ 7% 
va ~ 1a 1iSo vary . 


is what happens when no relationship between these models is considered 

We note that only L. V. Kantorovich's mod 

planning. Unlike the other two models, od es not need to provide 

constraints on annual production increments and limits on capital invest- 

ments. While the models of V. V. Novozhilov and A. L. Lur'ye assume that 
of production, prices on resources, capital goods, and limits 


~ 
L 

1 is a model of lonp-range 
O 


2 

on capital investents are determined from the solution of the long-range 
optimal planning problem, the physic al plans and prices of products in these 
problems coincide with the corresponding fragment of the first problem. 

The numerical values of the effe ctiveness norm co also coincide. 

comparison of the investigated models makes it Sots to draw yet another 
important conclusion. The effectiveness norm fulfills its basic function 
only if current plans and long-range plans are coordinated both with 

meanact ¢ 


lanning targets and for capital investments and also in a 
ly substantiated pricing system.* 


nse ntly, the three approaches ma’ it possible to formulate methods 
t are basically suitable for determining the effectiveness norm. Thus, 


the dynamic model of optimal planning of the national economy can be used 

to find the economic development plan, the corresponding system of prices 

ind the value of norm eE_ for each period of time. However, it is unsuitable 
o4 


xy practical calculations since it has a number of difficulties associated 
with ascertaining the objective function (maximum satisfaction of human 
requirements), with the description of technological processe” at the present 
ind in the future, with regard to technical progress, and also with the large 
jimensions of the problems. The solution to the difficulties enumerated 
above should be sought in the formulation of a small-dimensioned macro- 
economic model. But it should be assumed that there is an economic 
mechanism that bri ri the actual prices of concrete products and resources 


loser to the optimum. This raises the question whether mathematical 
nomic models taking the basic properties of real economic processes into 
int can analytically produce a sufficiently precise formula for 
calculating normative effectiveness through observable macroeconomic para- 
meters. Considerable attention is jevoted to the solution of this problem 


in research by Soviet economists. Thus, L. V. Kantorovich and Al'b. L. 
Vaynshteyn investigated a one-product national economic model, adduced 
i convenient formula, and carried out a series of numerical calculations. ** 








“If the indicated conditions are not met, various kinds of corrections of 
| norm and in particular its branch differentiation will not 
red results. 


*#I,, V. Kantorovich and Al'b. L. Vaynshteyn, "On the Calculation of the 


ffectivei.ss Norm on tne Basis of a One-Product Model of Economic Develop- 
ent," EKONOMIKA I MATEMATICHESKIYE METODY, No 5, Vol 3, 1967. 
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a kes into account the dynamics of 
he evaluations of capital, ural resources was examined by 

. A. Smolyak.* A work by S. M. Movshovich and Yu. V. Ovsiyenko** 
proceeded from the analysis of an optimal mathematical economic model that 
took into account the production, storage and shipment of products, the 
creation of new capacities with regard to lag time, and also adduced quite 


A complicated variant of 
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a simple formula for determining normative effectiveness through macro- 
mic parameters. Let us rewrite it in slightly modified form: 


>, t is the time index; 0, is the growth rate of fixed and working 


capital (the quotient resulting from the division of their value at the 
end and beginning of the year); LP is the volume of personal and social 


consumption in year t; ¢, is average value of capital for the year; and 


r worker (the quotient from dividing the average annual 


8B, is capital pe 
. 4 * 
value of capital for the year by the wage fund). 


, 


f we consider that national income equals consumption plus the increment 
n the value of capital, this formula is transformed as follows: 


I+ Buy = O(1--v—% — 3), 
\ f 


where y, is the output-capital ratio on national income (national income 


in year t divided into the average value of capital for the year); and 

5. is the coefficient of capital growth (the absolute increase in the 

value of capital divided by its average value for the year). In principle, 
the given formula makes it possible to determine the magnitude of normative 
effectiveness through relative indicators (growth rates of capital, output- 
capital ratio and capital per worker). 


From the formula, it is obvious that the higher the capital growth rate, the 
greater is the value of the effectiveness norm (the inverse interpretation 
may possibly be more natural: the higher CO is, the higher is the percentage 
f society's resources that is diverted to accumulation thereby raising 

the growth rate of capital). Other things being equal, an increase in the 


r 
output-capital ratio also increases the value of the norm. However, the 





#S. A. Smolyak, "Determining the Discounting Norm," IZV. AN SSSR, SERIYA 
EKONOMICHESKAYA, No 1, 1977. 

#&S. M. Movshovich and Yu. V. Ovsiyenko, "Calculating the Effectiveness 

Norm on the Basis of an Optimal Planning Model," EKONOMIKA I MATEMATICHESKIYE 
METODY, No 4, Vol 19, 1974. 
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icient 6,., which tends to lower it, reflects the twofold action of the 


iccumulation process on the magnitude of the effectiveness norm. On the 
one hand, the increase in the effectiveness norm generates growth in 

the accumulation norm and on the other hand the growth of this norm 
reduces the value of E . 


tude inverse to capit 


l per worker -- the worker-capital 
Its influence on E is entirely 
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low values of E , more labor-intensive variants are selected in whi 
the capital-worker is lower). Strictly speaking, the ap; 
formula is substantiated if the actual prices are proportional to the 
Valuations of the optimal plan. The given condition is hardly observed 
in an actual economic mechanism. The shortcomings of the existing pricing 

tem are known. The scarcity or overabundance of various products 

(re irces) are the nsequence of imperfections in the system of prices. 
However, i can be nsidered that values of macroeconomic parameters 
belonging to the formula deviate less from the optimum than concrete prices 
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. Volkonskiy, N. V. Pavlov, and V. B. Tkach, "On the Effectiveness 
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Article by V. Ksintaris, first deputy chairman of USSR Gossnab: "Use of 
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Secondary Material Resources in the Economy” | 


of social production and the growth of the 
encing an ever greater need for raw materi- 
ry year it is becoming more expensive to ex- 
ts. The development of new deposits, which 
ed regions difficult of access, necessitates 
ital investments for production development and to build trans- 
portation and power supply facilities. The costs of shipping the raw mate- 
rials extracted to the regions where they are consumed have also been rising 
substantially. At the same time the problem of optimum use of nonrenewable 
natural resources is becoming increasingly urgent. 


> Wi +?} the exD nding cea) 

icA j Wivtl vas xpani at SCal 
. Tat Sa } —_— 
ulation the economy is exper 


ies and ye! 


| 
> . ees A & © 


e 
ract the initiai mineral p 
.. 


isually located in unin 


An ever greater role is being played in this context by utilization of in- 
,** > .4 7 ¥ , | oe 


i ial a isehold waste and by-products, whose use yields a sizable 
mi Der t 


’ ; oh ay . Se er } 1} 4 . nA? ~ + = 
. i. Brezhnev noted in hi: peech at the lLOth Komsomol ygress that one of 


- n> 4 — 4 tana OS » witwom «a? g os Pes 8 _ 
he essentiai conditions for stepping up the drive for efficiency and quai- 
. ? ‘ . ‘ . . . . . . 
ty i -.. Making a thrifty attitude toward material values belonging to 
the people the first law in the life and work of the Soviet people and per- 


oo 
on 
4 
Q 
@ 
< 
D 
x 
3 
« 

c) 
_- 
? 
7 4 


liminating unproductive expendi- 


‘ . el _- . . . * bh — . 4ha«@ rm . T 4 
work is being done in the country along these iines. It has great im- 

v a> ‘2 + "on _“ . } 5 } ' - « A 2: 

portance to the economy to discover and make fuller use of scrap and wasie 


f ferrous and nonferrous metals. They represent many millions of tons. 
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Jtilization of the bulk of metal waste and scrap in the steel industry is 
yieldin,, a sizable benefit: a ton of steel obtained from scrap is one- 
twentieth as expensive as a ton obtained from ore. In 1978 1 out of every 

3 tons of steel was produced from the scrap and waste of ferrous metals; to- 
tal collection amounted to 47.6 million tons and total process.ng 26 million 
tons at enterprises of Vtorchermet [State Trust for the Collection and Pro- 
cessing of Secondary Terrous Metals]. Fetter preparation of all the scrap 
collected for resmelting would make it possible to increase output by more 
than 3 million tons of steel per year at existing facilities. 


The total economic benefit from utilization of scrap and waste of ferrous 
metals has been about 2 billion rubles, but it could be considerably more. 
In 1978 the scrap delivery plan was underfulfilled by 850,000 tons. Of the 
union republics only Moldavian SSR and Uzbek SSR fulfilled the targets as- 
Signed them. 


It is difficult to imagine a more efficient industry than the recycling of 
nonferrous metals. If we compare the production costs of secondary nonfer- 
rous metals with the production costs of the corresponding metals obtained 
from ore, then, for example, 1 ton of secondary aluminum alloys costs one 
twenty-third as much electric power, ten seventy-fourths as much standard 
fuel, while production costs are two-fifths as high and specific capital in- 
vestments one-eighth as high; in the vase of bronze and brass alloys one- 
fifth as much electric power and ten thirty-fourths as much standard fuel 
are needed, production costs are two-fifths as high and specific capital in- 
vestments are one-tenth as high. The situation is approximately the same in 
the production of other secondary nonferrous metals as well. 


In 1978 the production of secondary aluminum and bronze-brass alloys, black 
copper and lead made it possible to reduce the economy's annual need for 
electric power by 2,500 million kilowatt-hours and its need for standard 
fuel by 1 million tons. Unfortunately, losses of nonferrous metals are 
still great because industrial enterprises and scrap and waste collection 
organizations are not paying sufficient attention to this matter. Because 
scrap is not piled separately where it is created processing enterprises re- 
ceive a low quality of scrap: 70 percent for aluminum scrap, 62 percent for 
bronze and brass, and 70 percent for zinc. 


Because ferrous and nonferrous scrap are mixed, enterprises of the USSR Min- 
istry of Ferrous Metallurgy annually lose tens of thousands of tons of cop- 
per, which passes over into tue steel as an impurity. 


In 1978 1 ton of sulfuric acid in every 5 was obtained from waste gases at 
enterprises of the USSR Ministry of Nonferrous Metallurgy, the Ministry of 
Petroleum Refining and Petrochemical Industry, and the USSR Ministry of Fer- 
rous Metallurgy. Yet at a number of enterprises of the USSR Ministry of 
Nonferrous Metallurgy a sizable amount of sulfurous gas is annually emitted 
into the atmosphere while hundreds of thousands of tons of elemental sulfur 
are consumed in the production of sulfuric acid. This matter obviously de- 
serves serious attention of both technologists and managers in the economy. 
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The microbiological industry, created only 12 years ago, mainly uses the 
waste of agricultural production (rice and sunflower seed hulls, corncobs, 
and cotton hulls), sawmills and woodworking, but it produces many types of 
very valuable products. Yet the industry is experiencing difficulties in 
the delivery of waste. In 1978 the Moldavian and Ukrainian procurement in- 
dustries fa’led to deliver 6,200 and 4,200 tons of corncobs, respectively, 
the Min “try of Procuremeuts of Uzbek SSR was short 31,400 tons of cotton 
hulls--ani this was in a republic which has a leading place in raising the 
country's cotton. 


The large-scale production of fodder yeast, which has been built in the coun- 
try, is highly efficient. At hydrolysis plants of the Main Administration 
for Microbiological Industry 420-450 kg of sugar are obtained in solution 
from every ton of low-grade wood. In livestock raising 1,000 tons of fodder 
Sugar can replace more than 5,000 tons of sugar beets or ad much as 20,000 
tons of mangel-wurzel and cun make between 1,700 and 5,000 hectares of plow- 
land available for other crops. 


A substantial amount of the people's resources can be saved through fuller 
utilization of refractory scrap. The country has an output of about 9 mil- 
lion tons of refractories. In 1978 ministries and departments delivered 
about 20 percent of refractory scrap for reprocessing. Most of the scrap 
collected goes into the production of new refractories, and part goes to the 
production of fire-resistant concretes. In addition, 1.5 million tons of 
refractories are used as a secondary raw material by the enterprises them- 
selves. The total economic benefit from utilization of refractory scrap and 
used refractories is about 60 million rubles per year. 


Much attention is being paid to this matter by the USSR Ministry of Ferrous 
Metallurgy, which at eight of its enterprises has already built mechanized 
installations for grading and cleaning refractories, which has made it pos- 
sible to double the delivery of scrap. But we should note that matters are 
largely unsatisfactory in the collection of used refractories. Whereas be- 
tween 21 and 26.5 percent of refractory scrap is delivered at enterprises of 
RSFSR, Belorussia, Latvia, Azerbaydzhan and Georgia, taking the republics as 
a whole, other percentages are 5.8 in Kirgizia, 2.7 in Moldavia, 2.2 in Turk- 
menia and 0.68 percent in Tadzhik SSR. A survey of 430 enterprises showed 
that 307 of them (71 percent) did not fulfill plans for collection and de- 
livery of refractory scrap. 


The consumer cooperative system is doing a great deal toward utilization of 
secondary resources. In the 3 years of the current 5-year plan 4.3 million 
tons of secondary raw materials have been collected through its efforts. 

The system already has 22 recycling enterprises in operation. In 1978 alone 
158,000 tons of textile raw materials were recycled. We should mention that 
the recycling of 1 ton of woolen rags yields 700 kg of wool, the equivalent 
of shearing 175 sheep. Unfortunately, due attention is not being paid to 
this matter in all republics. Whereas in the Baltic republics and Belorus- 
sia the per capita collection of textile materials is between 2.6 and 3.9 kg, 
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in Kirgizia it is 1 kg and in Kazakhstan 800 g. Nor is the situation better 
in the Transcaucasian republics. It is obvious that local economic authori- 
ties should invigorate work aimed at fuller utilization of the potential for 
obtaining secondary raw materials. 


Definite measures to improve the collection and processing of secondary ma- 
terial resources are being taken by USSR Gossnab, which in the 1975-1978 pe- 
riod built or rebuilt 432 production and procurement enterprises, set up 644 
prefabricated production buildings with a total floor space of 343,000 square 
meters, 22 production lines for the processing of wastepaper and 773 hydrau- 
lic presses for baling it. 


It has built or rebuilt 41 enterprises and shops at which 135 production 
lines have been installed for processing secondary textile materials. In 
1978 33 million square meters of nonwoven materials were produced for vari- 
ous purposes, and their output will be raised to 52 million square meters in 
1980. In recent years the production of fundamentally new types of nonwoven 
materials entirely from secondary textile raw materials or with a slight ad- 
dition of primary raw materials has been developed and set in operation. 
These include floor coverings, wiping rags, thermal- and sound~-insulating 
backing, the output of which was 13 million square meters in 1978, account- 
ing for 67 percent of the production of linoleum with thermal backing. 


Five production lines for the manufacture of heavy nonwoven textile materi- 
als with a total capacity of 5.7 million square meters have been put into 
operation at industrial recycling enterprises, making it possible to utilize 
more efficiently regenerated low-grade wool fiber and also synthetic fiber 
waste. 


In 1979 six multipurpose lines were put into operation in Moldavian SSR, Uz- 
bek SSR and RSFSR for processing used polyethylene film and fertilizer bags 
with a total capacity of 12,100 ton of finished products per year. The 
first experiments showed that products equal in their quality to products 
made from primary polyethylene could be made from 100-percent used poly- 
ethylene film with impurities up to 30 percent. Yet today only 6 percent of 
the potential supply of secondary polyethylene is being utilized. We should 
also take into account that 3 tons of gasoline must be consumed to produce 

1 ton of primary polyethylene. 


In 1978 organizations of USSR Gossnab collected a total of 4.7 million tons 
of secondary raw materials, which made it possible to produce industrial 
products valued at 1 billion rubles with an economic benefit of 790 million 
rubles. 


In 1975 the All-Union Project Planning and Design and Technology Institute 
of Secondary Resources was created within the system of USSR Gossnab. It 
has carried out a number of interesting projects in the brief period of its 
existence. These include production development of new types of various 
nonwoven materials, floor coverings, and the recycling of polyethylene and 
polyvinyl chloride waste. 





95 








Work on removing impurities from paper scrap is very promising. A new pro- 
cedure in the flotation process makes it possible to remove ink and practi- 
cally reconstitute the primary fiber. Printing grades of paper have already 
been obtained from this raw material at experimental plants. 


Our country possesses a tremendous potential for efficient utilization of 
secondary resources. The planned economy and the socialist mode of produc- 
tion create conditions favorable to solving on a national basis the entire 
range of problems involved in utilizing industrial and household waste. But 
our potential is not being sufficiently utilized, and as a result the coun- 
try is being denied a great ‘ical of valuable raw materials and finished 
products. For instance, at enterprises of the USSR Ministry of Ferrous Met- 
allurgy alone 440 million tons of slag were piled up as of 1 January 1976. 
It costs between 0.4 and 1.6 rubles per ton to dump it there and maintain 
it. Enterprise expenditures for these two items alone annually represent 30 
million rubles without the cost of the land given over to the piles in the 
limits of large cities. 


The annual output >of blast furnace slag is 46-47 million tons. Three-fourths 
of this is used in the production of building materials: the country pro- 
duces 27.8 millior tons of crushed slag, 4.4 million tons of slag blocks, 

1.7 million tons of slag sand, 0.4 million tons of slag wool from smelting, 
and 60,000 tons of slag castings. The total benefit to the national economy 
of slag processing was 290 million rubles in 1976. 


In ferrous metallurgy the level of utilization of secondary resources is as 
follows: 78 percent of blast furnace slags, 45 percent of ferroalloy slags, 
16 percent of steel smelting slags, 17 percent of overburden rock, and 10 
percent of tailings from ore enrichment. 


In the coal industry about 800 million cubic meters of overburden are hauled 
to dumps every year. As of 1 January 1977 there were 2,080 such rock dumps 
occupying 50,000 hectares of land. Every year also adds approximately 50 
million tons of tailings from enrichment, which is hardly used at all (less 
than 1 percent). 


It is well known that most waste in the mining industry and enrichment can 
be effectively used in producing building materials. For instance, capital 
investments in making ballast from waste are barely half as high, and the 
production cost is lower (one-half--two-fifths). 


For instance, at the Azovstal' Metallurgical Plant imeni S. Ordzhonikidze 
profit-loss departments have been set up as part of the blast-furnace and 
open-hearth shops to process slag into building materials and phosphorus 
fertilizers. The enterprise earns an additional net profit of more than 6 
million rubles in processing 3 million tons of slag. 


Utilization of tailings in the production of building materials deserves the 
attention of a number of departments. The State Commission for Stockpiling 
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Minerals of the USSR Council of Ministers, when approving reserves at mining 
and coal deposits, should in our opinion classify overburden as a reserve of 
building materials. When tailings operations are being planned, provision 
should be made for storing the rock separately as a function of characteris- 
tics; this is not to mention that the designs of such enterprises should im- 
mediately provide for production of building materials on the side. The ex- 
penditures for that purpose will be minimal. 


A large economic benefit is also embodied in the recycling of the waste of 
chemical enterprises. Many such waste products can be used in various in- 
dustries to obtain valuable industrial and household products. 


Work is being done on a considerable scale in the Ministry of Chemical In- 
dustry to compile balances of emissions, effluents and waste and a general 
inventory of secondary material resources being formed in the industry. The 
existence of that data makes it possible to work out specific technical- 
economic variants for the recycling of waste and to properly evaluate the 
level of their ecological effect during storage. 


According to data of NIITEKhIM [Scientific Research Institute of Technical 
and Economic Research of the State Committee of the USSR Council of Minis- 
ters for Chemistry], the annual yield of the principal types of solid waste 
of the chemical industry is about 100 million tons. It contains a number of 
useful components whose utilization would make it possible to save 20.7 mil- 
lion tons of primary raw materials in 1980. At the same time in 1980 an ac- 
cumulation of 1.1 billion tons of piled waste is anticipated. Assuming that 
utilization of the waste of chemical production operations is economically 
feasible in most cases, this is a matter that deserves special consideration. 


But if today we analyze the level of utilization of waste at the enterprise 
level, the pattern is very mixed. Whereas for the RSFSR as a whole the use 
of phosphogypsum is 54 percent, while at enterprises it varies from 39 to 97 
percent; in the Ukraine it is 30 percent, in Kazakhstan 10 percent, and in 
Central Asia 7 percent. The Uralkaliy Combine uses 21 percent of its halite 
waste, while Beloruskaliy does not use it at all. Obviously, it depends 
greatly on local initiative. 


It is an important problem to use the ash and slag of TETs. About 1 billion 
tons of ash and slag of TETs are in piles covering more than 21,000 hectares, 
and about 90 million tons are added annually. It costs about 10 million ru- 
bles to maintain the ash piles. 


Methods that have been studied and the practice of a number of foreign coun- 
tries show that though as much as 70 percent of ash and slag could be uti- 
lized, actual use does not exceed 10 percent. Meanwhile the use of 1 mil- 
lion tons of ash and slag instead of traditional raw materials to produce 
building materials would yield a saving of about 15 million rubles on capi- 
tal investments. 
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Accor’ing to the data of institutes of the USSR Ministry of Timber and Wood 
Processing Industry, approximately 80 million ‘cubic meters of waste from 
timbering and woodworking are thrown away annually; their use would yield an 
economic benefit in excess of 1 billion rubles. We cannot say that this 
problem is not being solved. For example, in areas of RSFSR the level of 
utilization of timber waste varies from 0 to 43 percent, in the Ukraine 84 
percent, in Belorussia 25 percent and in Kazakhstan nearly 100 percent. Ev- 
erything depends on the attitude toward the matter and initiative. 


In recent years collection of all types of secondary material resources has 
been growing very slowly because facilities for recycling them do not exist 
at industrial enterprises. For some types there is even a drop in the vol- 
ume of recycling. For example, the Ministry of Pulp and Paper Industry has 
year after year been reducing the volume of utilization of scrap paper in 
the production of cardboard, and its total use at enterprises of this minis- 
try is only 13 percent. Elsewhere in the world printing grades of paper are 
being made from scrap paper even today. 


USSR Gossnab and Tsentrosoyuz have begun to set up their own recycling en- 
terprises. USSR Gossnab is building the Kiev and Leningrad cardboard facto- 
ries, each with a capacity of 200,000 tons of container cardboard per year, 
where scrap paper will represent 80 percent of the raw materials. 


According to the data of the Ukrainian Scientific Research Institute of Pa- 
per, the use of 1 ton of scrap paper to replace wood and pulp in paper and 
cardboard production makes it possible to save 4 cubic meters of wood, 4.85 
rubles of electric power, 5.17 rubles of industrial steam and 2 man-days of 
labor costs. Construction of just one factory with this capacity to use 
scrap paper would make it possible to save about 200 million rubles of cap- 
ital investments. 


The building of plants to produce 1,000 tons of secondary polyethylene re- 
duces the costs of capital investments more than 1 million rubles if one 
takes into account the related expenses involved in production of primary 
polyethylene. 


The recycling of used tires, which is hardly growing at all and represents 
35.4 percent of production of so-called State Standard tires, is a very se- 
rious issue. Tires from automobiles and farm machines and steel-belted 
tires are not used to build them. In 1978 alone the recycling of used tires 
made it possible to save 144 million rubles by virtue of the difference in 
the costs of the raw material. Combined use of tires also makes it possible 
to obtain a sizable amount of textile cord and metal, which are their compo- 
nents. 


One of the urgent problems is to utilize solid waste of households. In 1978 
it exceeded 30 million tons in the country as a whole. At present this 
waste is mainly destroyed or stored in dumps occupying large areas (more 
than 14,000 hectares) which cannot be used for the subsequent 20-30 years as 
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farmland. Moreover, the dumps are a source of pollution for groundwater and 
streams and bodies of water as a consequence. 


At the same time solid household waste contains valuable components. In 
1978 alone metal, scrap paper, textiles, polymers and glass with a total 
value of about 400 million rubles could have been obtained from that waste. 
As confirmed by experience already acquired, it is very promising to build 
trash recycling plants which provide for combined use of the principal valu- 
able components of household trash: scrap paper in the form of paper slurry, 
ferrous metals, plastics in the form of pellets, glass for recycling, and so 
on. Moreover, high-calorie livestock feed and also compost can be produced 
from the organic portion of solid household waste consisting of food scraps. 


The recycling of secondary resources will greatly contribute to protecting 
the environment against the adverse effect of industrial and household waste. 
The broad scale of construction of treatment installations cannot yield a 
radical solution to the problem. Sizable funds are needed to build them and 
to operate them and repair them. 


At the present time these outlays must increase faster than capital invest- 
ments in the principal production operation. 


It is well known that the most efficient method of protecting the environ- 
ment is not to pollute it. The use of secondary resources will first of all 
reduce the arrival of waste at dumps. Moreover, when a product is made from 
secondary raw materials, there is considerably less ultimate waste. For ex- 
ample, when paper or cardboard are made from scrap paper, air pollution is 
reduced 86 percent and water pollution 25-44 percent, and the amount of 
solid waste drops almost 40 percent. The use of scrap metal in steelmaking 
reduces air pollution 86 percent and water pollution 76 percent, and the 
volume of waste is reduced by 97 percent. 


In the very dawn of the creation of the Soviet state V. I. Lenin emphasized 
that "... in our economic work we need, though admittedly the word is not 
altogether suitable--what is known as 'stinginess.'"* Under present condi- 
tions, now that the scale of the economy has grown immeasurably, this ap- 
proach to the matter is becoming especially urgent. Today any oversight or 
error in this work is paid for in losses running to many millions. 





Much attention is being paid in our country to optimum utilization of natu- 
ral resources and material resources. Protection of nature and natural con- 
servation for future generations are the basis of the policy of the party 
and Soviet state. The 25th CPSU Congress set the task of improving the or- 
ganization of the collection of secondary raw materials and their recycling 
at specialized enterprises and of actively developing and applying manufac- 
turing processes that guarantee reduced waste and maximum waste recovery. 





* Vv. I. Lenin, "Polnoye sobraniye sochineniy," Vol 42, p 361. 
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At the same time USSR ministries and departments and gosplans of the union 
republics are still not sufficiently concerned with the problems of using 
secondary resources and industrial and consumer waste, nor is provision be- 
ing made for combined use of these resources in the design of new enter- 
prises and in reconstruction of existing enterprises, nor in projects to de- 
velop manufacturing processes and equipment. 


Approved plans omit assignments for utilization of secondary resources and 
production waste formed within industries and delivered from outside, as 
well as capital investments to build facilities for these purposes, which 
eliminates the possibility of using planning targets to influence the oper- 
ation of production associations and enterprises in the utilization of sec- 
ondary resources. Not enough work is being done on the problems of economic 
incentives and enhancing the interest of enterprises and organizations in 
collecting, recycling and using secondary resources and waste. 


In our opinion the effort to solve the problems discussed above should be 
reflected in the planning targets of USSR ministries and departments and 
also those of all enterprises, including those under local jurisdiction. 
Provision should be made even in the design stage for‘use of waste where it 
is formed, or it should be put into marketable form for delivery to other 
industries for recycling. 


There is a need to set up recordkeeping on waste and to include its use in 

balances of reserves of raw materials. It is very important that machine- 

builders and scientists take part in developing manufacturing processes and 
specialized equipment. 


In working on these problems at the local level gosplans of union republics 
have a decisive role, and obviously they should be the leaders in this work, 
since utilization of the waste of production and consumption is a weighty 
addition to the resources of our national economy. 


COPYRIGHT: Izdatel'stvo "Ekonomika," "Planovoye khozyaystvo," 1979 
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AZERBAIJAN'S OIL FUTURE IN OFFSHORE DRILLING 
Oslo AFTENPOSTEN in Norwegian 7 Jun 79 p 9 


[Article by Kjell Dragnes: "Azerbaijan Islamic Soviei Republic: Historic 
Oil Center") 


[Text] A sun-drenched, open and unforested landscape stretches out on 

both sides of the road. Evergreen bushes are here and there. But other- 
wise and landscape is a forest--a forest of old and new drilling rigs. An 
unmistakable aroma of oil hangs in the warm air. This is the Apsheronski 
Peninsula which projects into the Caspian Sea like a parrot's beak. Baku, 
the capital of the Azerbaijan Soviet Republic, is here. Baku has almost 
become synonymous with oil, gas and the petrochemical industry. Oil has 
been the power behind the industrial development that this once-traditional 
Islamic society has undergone, both before and after the revolution of 1917. 


The beginnings lie hidden in the darkness of long ago. But it seems clear 
that oil and gas were used in prehistoric times. Azerbaijan really means 
"Land of Fire", Gas seeped up to the surface through cracks and holes and 
caught fire. Eternal flames have burned here throughout the dark nights 
of the south. 


The Arab historian Abu al-Hasan al Masudi wrote in the 9th Century "This 
is the only place in the world where white oil can be found. In this 
oil-rich place there is a volcano which always spouts fire." 


Before Islam won over the minds of the people here they worshipped fire. 
There is still a fire temple outside Baku, which today is a museum, The 
eternal flames became a part of the folk art, and were cherished even after 
the victory of Islam. In the carpets of Azerbaijan, for which the land is 
almost as famous as it is for the oil, the theme of fire worship is re- 
flected in stylized form. There are about 60 different ways of portraying 
fire knitted into the intricate patterns of the carpets. 


The modern utilization of the oil deposits in Baku began 108 years ago. 

The Armenians and also the Nobel family made large fortunes here. Baku 

was so important that Czarist Russia in 1901 was the world's largest oil 
producer. It would be 74 years before the nation, now the Soviet Union, 
would be in first place again. 
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Azerbaijan has today lost its leading position to other and richer oil pro- 
ducing regions, first to Bashkiria and the oil fields by the Volga which 
gained the titie of "the second Baku" and then to Western Siberia. 


Now the republic provides about 3 percent of the oil production of the 
Soviet Union. But even though production has steaily fallen since the war, 
a significant quantity of oil and gas comes from the approximately 17,000 
wells which have been drilled on land and sea. 


The Soviet Union discontinued publishing statistics on oil production in 
the republic in 1976. The previous year Azerbaijan produced 17.2 million 
tons. It is difficult to wrest the figures for last year out of the 
authorities in Azerbaijan. But Foreign Minister A. Tairova says that last 
year's production was about 16 million tons of oil and 12 billion cubic 
meters of gas. This year's plan is for an increase of 800,000 tons. 


It is doubtful if this goal, and likewise the goal for 1980, can be reached. 
Originally it was planned that Azerbaijan's production should reach 22.15 
million tons at the end of this 5-year plan, which would be approximately 
the level of production of 1940, 


But the chief of the state planning organization Gosplan, Nikolai Baibakov, 
struck a critical note in a speech in Baku earlier this year. He noted that 
plans for oil production were consistently not being fulfilled. "We are 
concerned over the increasing shortfall in recent years in the production 

of this valuable resource in the republic," said Baibakov. "It is possible 
to see in the statistics of the last 10 years that the decline from one year 
to the next has been more than a half million tons annually, in spite of 

all the plans for increases." 


Parts of the Apsheronski Peninsula were covered with towers and pumps and 
pipelines. Some parts are unfortunately also covered with black and foul 
smelling pools of oil. Here and there pumps rock up and down. They remind 
one of sad hens plucking up the last grains from an old field. But most 

of the oil fields, after 100 years of exploitation, have given up their 

last oil using today's methods. New methods will enable the extraction of 
oil from fields which have previously been considered empty. Unfortunately 
these methods have not been used sufficiently, according to a report to the 
Azerbaijan Communist Party Congress of 3 years ago. Later information in- 
dicates that conditions have not been greatly improved. 


The development of fields in the Caspian Sea has not gone quickly enough 
either. Neftani Kamni (Oil Reef) is an oil town on stilts about 10 miles 
from land. It produces the most oil, and with a major effort last year 
produced 125,000 tons over the planned goal. 


Offshore fields today produce two-thirds of Az rbaijan's oil and gas, and 
here is where the future lies, according to Vice Premier Avisi Lembiranski. 
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The Serebrovski Field, named after the first minister of petroleum industry 
of the USSR, is a Neftani Kami in miniature. Fixed platforms, partly 
joined by roads on steel pilings, stretch 6 km out from Pestshani Island, 
which is now a peninsula. 


Every kilometer has cost millions of rubles to build, but regular produc- 
tion of 1.4 million tons of oil and 5 billion cubic meters of gas per year 
makes the investment profitable. Serebrovski really consists of two fields. 
The Bakhar Field a little farther out consists also of fixed platforus but 
does not have the connecting steel roadways. In spite of the investment the 
costs are considered low. In 1975 it was estimated that it cost 8 rubles 
(about 63 Norwegian crowns) per ton to produce oil at Baku. 


Serebrovski was the first offshore oil field. Neftani Kami was built be- 
ginning in 1949, But the Russians have relied more on onshore fields in 
other places, and they are therefore lagging in offshore technology. To- 
day they are drilling in a water depth of 70 meters, according to Vice 
Premier Lembiranski. The deepest they can go in the near future is 125 
meters. 


As yet they do not have floating drilling rigs of the type used in the 
North Sea. In the Russian city of Astrakhan at the mouth of the Volga on 
the north coast of the Caspian Sea, the Russians are on the verge of as- 
sembling a Finnish drilling rig. It won in the competition with the Akers 
Group about 3 years ago. 


Lembiranski said, "In Baku we have alredy started to build a shipyard which 
will build oil drilling platforms. Negotiations are underway with Japan 
and France for the delivery of machines and equipment for the yard. 


"In 2 or 3 years time we will be able to launch platforms of the type used 
in the North Sea. That will make it possible for us to go arther out in 
the Caspian Sea and in greater depths," said the vice premier. 


Even though the investment is great, the profits are also great. The oil 
from Azerbaijan is very high quality and has little sulfur and paraffin 
content. ‘the refining of the petroleum is therefore simple and relatively 
cheap. Azerbaijan has, with its long raditions, built up a large petro- 
chemical industry. But today the republic has too little crude oil to 
supply the industry by itself. The largest of the republic's refineries, 
Novo-Baku, gets half of its crude oil from Western Siberia in order to 
fill its capacity of 10 million tons annually. 


[t would be poor economy not to try to find closer domestic sources. But 
for the time being the chances of this are slim. 
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